■^Ht MATERIAL HEHtIN IS FOH INFONMATION PURPOSn ONLY 
ANO IS SUBJECT TO CriANOf WITHOUT NOTICi. OIQITAL •QUIPMINT 
CORPORATION ASSUMiS NO RiSMNBISILITV FOR ANY IRRORS 
HMUK^M 4JAV APygAR HgRilN." \ Q'J^ 

^VfVI^^Y ^W^* T ^^9 • wall rv^wv^ rw^ I » -^a- #- ■ 1 



FIELD MAINTENANCE PRINT SET 



■THIS DRAWING ANO SFiCtFICATIONS. HEREIN, ARE THE PROPERTY OF OIOITAL EQi^lPk'ENT CORPORATION 
AND SHALL NOT BE REPRODUCED OR COPIED OR USED IN WHOLE OR IN PART A3 THE BASIS FOR THE MANU- 
FACTURE OR SALE OF ITEMS V^ITHOUT WRITTEN PERMISSION. COPYRIQHT ® 1976 . DIGITAL CQUIPMENT 
CORPORATION." 



M 



B-TC-PPP8-A-5 



D-UA 
A-SP 
A -PL' 
A -PL' 
D-UA 
B-PL' 
D-CS 
D-UA 
B-PL 
D-CS 

K-CS 
K-CS 
K-CS 
K-CS 
K-CS 
K-CS 
K-CS 
K-CS 
K-CS 
K-CS 
K-CS 
K-CS 
K-CS 
K-CS 
K-CS 
K-CS 
D-IA 



-FPPB-A-iS 
-FPP8-A-1 
-FPP8-A-2 
-FPP8-A-3 
-M84 10-0-0 
-M84 10-0-0 
-M84 10-0-1 
-M84 11-0-0 
-M84 11-0-0 
-M84 11-0-1 



-M8410- 
-M8410- 
-M8410- 
-M8410- 
-M8410- 
-M8410- 
■M8410- 
-M8410- 
-M8410- 
-M8411- 
-M8411- 
-M8411- 
-M8411- 
-M8411- 
-M8411- 
-M8411- 
-BC02n- 



0-8 
0-9 

0-10 

0-42 

0-43 

0-44 

0-45 

0-46 

0-47 

0-8 

0-9 

0-10 

0-.1 

0-12 

0-13 

0-14 

0-0 



TABLE OF CONTENTS 



FPP8-A FIELD MAINTENANCE PRINT SET CONTENTS 



FPP8-A UNIT ASSEMBLY 
FIELD INST. & JICCEPT. PROCEDURE 
SHIPPING LIST 
FPP8-A SOFTWARE LIST 

FPP8-A CONTROL BOARD UNIT ASSEMBLY 
FPP8-A CONTROL BOARD PARTS LIST 
FPP8-A CONTROL BOARD CIRCUIT SOiEMATIC 
FPP8-A DATA PATH BOARD UNIT ASSEMBLY 
FPP8-A DATA PATH BOARD PARTS LIST 
FPP8-A DATA PATH BOARD CIRCUIT 
SCHEMATIC 

M8410 CONTROL ROM TRUTH LIST 
M8410 CONTROL ROM OPERATIONS LIST 
M8410 FPLA PATTERN SPEC. (23001C5) 
M8410 ROM PATTERN SPEC. (23301A2) 
M8410 ROM PATTERN SPEC. 
M8410 ROM PATTERI. SPEC. 
M8410 ROM PATTERtT SPEC. 
M8410 ROM PATTERN SPEC. 
M8410 ROM PATTERN SPEC. 
M8411 RON PATTERN SPEC. 
M8411 ROM PATTERN SPEC. 
M8411 ROM PAT1ERN SPEC. 
M8411 ROM PATTERN SPEC. 
M8411 ROM PATTERN SPEC. 
M8411 ROM PATTERN SPEC. 

SPEC. 



M8411 ROM PATTERN 
CABLE ASSEMBLY 



(23124A1) 
(23125A1) 
(23126A1) 
(23127A1) 
(23128A1) 
{23129A1) 
{23130A1) 
(23131A1) 
(23132A1) 
(23133A1) 
(21134A1) 
(23135A1) 



UNIT VARIATIONS 

COVERED BY THIS 

PRINT SET 



FPP8-A 

Field Maintenance 

Print Set 



Digital Equipment 
Corporation 

PRINT SET ORDER NO 

MP00057 



USED ON OPTION/MODEL 



SHEET ]^ OF I 



ORN. 

ROBICHAUD 



DATE 

t3MAR76 




'-^ •■ 



PROJ. ENG. 



FIELD SERV. 



DATE 



DATE 



DATE 



DRB 124V'./,,l,;-/-/t 



^^1(1 



digital 



TITl^ 



FPP8~A FIELD MAINTENANCE 
PRINT SET 



SIZE 

B 



CODE 

TC 



DIST. 



NUMBER 

FPP8-A-5 



REV. 




JH. 



3, 



3 



(side I WEW)\ 



-^Et NOTt*l 



P\N*\ 







1 



I. 



CONNECTION Of *C<kBLE'(lTtM*0 TO BL 
PHOM Jt OK TV«.*M84ia BO' (nEW\*D 
TO J» OHTWC*M6^»V ftO (1TEM*3). 
BC05D PLACEMCNT'. DOWNWARD, FLUSH 
ACJAINST MOtULE HANOUS. 




I 

l-i 

II 

oil 

Ifs. 

5|SB 

ms 






DIGITAL EaUIPMENT CORPORATION 

MAYNARD. MASSACHUSETTS 



ENGINEERING SPECIFICATION 



°"^ 5/27/76 



TITIC 



FPPBA FIELD SERVICE INSTALIATION & ACCEPTANCE PROCIiDURE 



REV 



REVISIONS 



DESCRIPTION 



CHG NO ORIG 



DATE 



APPD BY 



DATE 



"°z^ur 



APPD 



!^-«HiX- V-' 7/- 



SIZE ceDE| 

A I Vf i 



NUMBER 

FPPB-A-1 



REV 



SHEET _l OF _2_ 



ENGINEERING SPECIFICATION 



CONTINUATION SHEET 



FPP8A FIELD SERVICE INSTAliIATION & ACCEPTANCE PROCEDURE 



III. 



General 

This procedure defines the performance standards required 
of the FPP8A. The acceptance tests are the same for both 
system installation or add-on of an FPPSA. 



Inspection 

After removing the FPPSA from the packing material 
(if add-on), inspect the following: 

1. Inventory the hardware against shipping list. 

2. Inventory the software against the software list, 
if ordered. 

3. Inventory prints against shipping list, if 
ordered, 

4. Check modules (NB41/9, M8411) for loose or broken 
components . 



5. Inspect the cable for cuts or breaks. 



Installation Procedure 

There are no switches and/or jumpers en either of 
the FPPSA modules. 

Install the modules in the top most slots available, 
below the memories. Connect the BC02O from the H8410 
to the M8411. The cable can be folded and laid against 
the front of the other modules as shown below. 
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IV. Acceptance Procedure 

Minimum Requirements 

1. PDP8A with minimum 8K memory or PDP8E with 
FPP8E and 8K memory with programmers console . « 

2. Paper tape input device 

3. Maindec-08-DJFPA and listing 

4. Maindec-08-DJFBB and listing 

5. Terminal (03-04 device code) 

If the FPP8A is an add-on, run the CPU and memory 
diaanostics to insure that there are no probl<ans. 

Run Maindec-08-DJFPA for 5 passes, no errors 
are acceptable. 

Run Kaindec-08-DJFBB for 20 minutes, no errors 
arc acceptable. -Type B for both instruction 
test and exerciser. 

If there is a means to build DEC X8, a system 
exerciser should be built and run. This will 
be a more complete exercise of the system. 



Programmers console is required only when 
progra:.. loading is via paper tape. The CL8 
packages will have the Maindecs with the 
diagnostic console package. Switch register 
settings are done via 03, 04 terminal. See 
Maindec listings. 
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22t, HM«h HHML LMHH rtLIt »HLL HLHU HHHM MHMri «HMM HHhh tLLH 
i<27, HHrth hUhL MHMH HHXX Xhrtu thuL IHHH HMHh hMHM MrtMU MLLL 
2JU, MMHh HMLH LLMH MrlXX XMLH rtHMrt rILhL MMrlH HrtML MLHL MLHM 
2dl. nriHH HLML LhMh MMXX XhHM LHUL -IMLfi LHMM LLLL LrtriM MLrtL 
2J2, hMrth HLLh rlMHM MHXX Xnwn LnML HHLM LHHM LLLL LrtHM HLHL 
iii, MHHh HLLH LhrlM MHXX XMHM LHHL MMLM LMMH LLLL LMMM HLML 
iiM, HMMh XXXX XMHM MHXX XHMM HHHH LULL LMMH hHMM HHHM MLHL 
kiH, MMMH MMHL LLHM MMXX XMLM flMMM MMMH MHrlH MMMM MHMH MLLL 
246, HMMh XXXX XMMM MrtXX XhMM LLMH MhLL LMMH MMMM MMMM MLMM 
24U, HfiHM HHML LLHM mLXX XMLM MMHh HHMH MhMM MMHM MMHH MLLL 

241, HLLH XXXX XMMM MMHL LHHL LLMH MLHM HHHH LMLH MMLL MLHH 

242, HHMH XXXX XLLH HLtL MMHL HMMM MMLM LHMH MMHM LMHM MLHL 

243, HHHh XXXX XLLM MLMM LHHL HMMH MMLM LMMH MMMM LMMH MLHL 
dM4, HHHH XXXX XLLM HLML HHML HHMH MLHL MMLH hMHL LLLL MLHL 
249, HHiM HHHL LHHH HLXX XMHH HHML MMLH LHMH MHHH LHHL LLLH 

246, HMMh XXXX XLLM HLML LHhL MHMM MMHH HHMH HMMM MMMM HLML 

247, HH'IH HHHL LHHH LhXX XHMM HHHL MMLM LHMH MMMM UMML LLLH 
2aid, MMHH XXXX XLLH HLCM HHHL HHHM MMHM MHMM HMMH MMMM MLHL 

231, hrlHH HHHL LHMH LLXX XHHH HHHL MHLH LHMH MHMM LMML LLLH 

232, MHHH XXXX XLLH MLuH LHHL MHHH MHHH LHLH hMML LLLL MLHL 

233, HHHh HHHL LHHH HHXX XMHM MLHL MMMM HHMH HMMH MMMH LLLM 

234, riHMH LHhL HHHM HHXX XHHH LHHL MHHH HHHh HMMM MMHL HLLL 

235, MHMH XXXX XHHH HHXX XMMM MMHM LLLL LMHM HMMM MHHH MLHM 

236, MMMH HHML LLHM HLXX XMLM MMMH MMHH MMHM HHHM MMMH MLLL 

237, HlHL HLHL HLMM HLXX XMLH UMHM MMHM LHLH HMLL MMMM MLHH 
20e, HHHh HHHL LLHH HLXX XHLH HHMH MHHH HHMH HMMM hMHH HLLL 
201, HHHh XXXX XMHM rtrt*'' XHHH LLMH HLHH MMMH LHLL H'Hi. MLMM 
232, HHHh XXXX XLLH HLLL HHHL HHHH MHLH LHMH HMMH LMHM HLHL 
203, HHHH XXXX XLLH HLMM HHhL MHMM MMMM MMMH MMMM MMMM HLHL 

264, HHHh MMHL LhHh HL»X XHLH HMML MMMH hHMH MHMM MMMM LLLM 

265, MHMM XXXX XHHH HMXX XHMM MMMM MHMH HMMM HMMM MMMH MLLL 
206, HHHh XXXX XHHH HhXX XHHH LLMM MLHH LHMH L' '- LMMH HLHH 
267, LHHL XXXX XLLH HLIL HLHL LHHH MMHH LHLH HMt.L HLLL MLHL 
2/ld, HhHh XXXX XLLM HLMM LHHL MMHM MHHH HHHM MHHH MMMM MLHL 

271, HMHh HMML LHHH LLXX XHHH HMHL MMLM LHHH HMMM LMML LLLM 

272, LHHL XXXX XLLM HLLM LLHL LHMH HHHM HHMH HHHn MMMM MLHL 

273, HHHh MHML LMHM LH^X XHMM HHML MHLH LHMM HMMM LMML LLLM 

274, UhML XXXX XLLM HLtn HLML LHLH MHHH HHHH HHHM HMHH HLML 
2/D, HHHh HHHL LHHH HLXX XHMM HMML MMLH LHMH MMHH LHHL LLLH 
276, LHHL XXXX XLLH HLML LLHL LHLH MHhH LHLH HMML HLML HLML 
3IDKI, HHHh HHLH HHHM HHXX XHMM MHML MMHH HHHH HMMH HMMM LLLM 
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3tfII'"'HMHh'xXXX XHHH MMXX XHHH MHMH MMMM MHMM H^iM HLHH MLLL 

3ld2, MHMH XXXX XHHH MMXX XhMM LLMM MLHL LHHH LLHM LLLL HLMM 

3l«9, MHMM HHLH LLLM MLXX XMLM MMMH MMLM LHMM LLML HHML MLHL 

Hi*, MMMM HHHM HLLH MHLL LHLL MMMM HHLH LHMH LLHL HMML HLHL 

3tfS, HHMH HMHH LLLi' HH<X XHLH HHMH HHLH LHHH LLHL HHML HLHL 

3i0b, MHHH HHHL HLLr MHXX XMLM MMMM MMHM HMMM MHHH hMHH HLML 

3KI7, HMMH HHLH MHMM LHXX XHLH MHML HHLH LHMH LLHL HHLH LLLH 

310, MMHh HLHH HLLH ML«X XMLM MHHH MHLH LHHH LLHL HHHL HLML 

311, HHHH HLHH LLLH HLXX XHLH HHHH HHLH LHHH LLHL HHHL h -HL 

312, MHMH HLHL HLLH HLXX XMLH HHMH HLML HMHH HLHH HLLL HLHL 

313, HHHH HMHL LHHH HLXX XMLM MHML MHLH LMMH HHHH LHHL LLLH 

314, MMHh HLHL LLLH MLXX XHLH HMHH HHLH LHHH HHHH LHHH MLHL 

315, HHMH HLLH HLLH HLXX XHLH HMMM MMLM LMMH HHHM LMHM MLHL 

316, HHHH HLLH LLLH HLXX XHLH HHHH HHHH LHHH MLMH MLLL HLHL 

317, HHHH HHLH LLLH HLXX XMLH HHHH HHLH LHHH LLHL HHHL HLHL 
320, MHHH HHHH HLLH HHLL LHLL HHHM HHHH LHHH MLHH HLLL HLHL 
321 HMMH MHLH HHHH HLHH LHLL HHHL HHHH HHHH HHHH HHHH LLLM 

322, HHLH HHLH LHHH HHHM HMLL HHHL MHHH HMMM HHMH HLHH HLLL 

323, MMHh HMHL LLHH HL*X XHLH LLMH HHLL LHHM MHMM HHHH MLHH 

324, MHHH HHLH HHHH HHXX XHHH HLML MHHH MHHH HHHH HHHM LLLH 

325, HHHH HLHL HHHH HHXX XMHH LHHL HHHH HHHH HHHM HHHL HLLL 
325, HHHM HLLH LHHH HHXX XHHH LHHL HLHL HHHH LLHL LLHL HLHH 
327, HHHh MMLH HHHH LLXX XHLH HHHL HHLH LHHH HLLL LHHL LLLH 

330, MMMM HLLH HHHH HHXX XHHH LHHL HHLH LHHH HLLL LHHH HLHL 

331, HHHM HLHL LHHH HHXX XHHM LHHL HHHH HHHM MHtm. ♦M«»M1 HLHL 
932, HHHH HHLH HHHL HHXX XHLH HHML HHHH HHHM mHHM HHHH LLLH 

333, HHHH HHLH HHHL HHXX XHLH HHHL HHHM HHHH MHMM >MJ«^ «LLL 

334, MHMh XXXX XHHH HHXX XHHH HHHH HHHH HHMH HHHH HHHH HLHH 
939, HhHM HLHH LHHM HMXX XMHH LHHL HHMH HHHH 2222 ^*^ J*^^h 
396, HMHh HHLH HHHL HHXX XHLH HHHL HHHH HHMH HHHH MHHH LLl 
337, MMMH XXXX XHMM HHXX XHHH HMHH HHHH HHHH HHHH HLHL HLLL 
340, HHHh MLHH HHHH HHXX XHHH LHHL HMHH HHHM HMMM HHHH HLHH 

941, HHHH MMLH HMHL HHXX XHLH HHML HHHH HHHM HHHM MHMM LLLH 

942, HHHh HHLH HHLH LLXX XHLH HHML HHHM MHHH HMMM MLHL MLLL 

949, HLLM MMLH LMMH HHXX XHLH HHHH HHHH HHHM MHMM HHHM MLMM 

344, MHHH MHHH HHHH HHHH MHML LHHL HHLH LHMM HLLL HLML MLHL 

345, MMHM HHHH LHHH HHHH HHHL LHHL HMLH LMHM HLLL HLHL HLML 
945, MHHh HHHL HMHH HHHH HHHL LHHL HHLH LHMH HLLL MLMV HLHL 
947, MHHh HHHL LMHM MHHH HHHL LHML HHLH LHHH HLLL HLML MLML 

950. MMHM HMLH LMMH HMXX XHHH LHML HMMM MMMH HHHH MHMM MLHL 
991 HMHh MMLH HMLH LLXX XLLH HHML HHLH LHHH HLLL HLLH LLLH 
552 HHHh XXXX XHMH HHXX XHHH HHMH HHHM LHHH MHHH HMML HLML 
999, MHHH HMML LHHL HMXX XHHM HLHL LHLH HHMH LLLL LHLL LLLH 
994. HHHh LHMH LMMH MMXX XHHH LHHL HHHH MMHM HHHM HMML HLLL 
9991 MHMM XXXX XHMM MMXX XMHM MMHM HLHH MMHH LLLL LMM 
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Xll4if 


HLkh 


UHHI. 


HHHH 


1I14# 


HtCh 


tntH 


HHHH 


1114, 


xtcn 


LHLH 


LHHH 


Ilia* 


tiLkh 


UHLL 


HHHH 


lllOt 


HLLH 


tHHC 


LHHH 


lU/f 


HHHH 


LLHH 


HLHL 


1120r 


rrtHn 


LHLH 


HHHH 


1121t 


nnrth 


LHLL 


HLHL 


1122, 


HHrtH 


LHHL 


LHHH 


1124. 


HHrlh 


LHLH 


LLHL 


1124, 


HhUH 


LHHL 


HHHH 


1123, 


MHHh 


LHLH 


HLHL 


1120, 


hhHh 


LMHH 


LHHH 


1127, 


hnnh 


LHHL 


LLHL 


lliHt 


LLMC 


LHHH 


LHHH 


uai, 


HLI.!. 


LHHH 


LHHH 


11^2, 


HHhh 


LHHL 


HLHL 


lido, 


Mhrth 


LHHL 


LHHH 


1144, 


HMrth 


LHLH 


LHHH 


1139, 


LHtlk 


LHLH 


LLHH 


1130, 


HMHh 


LHLH 


HHHH 


1137, 


unhL 


LHLH 


HLHH 


11419, 


MHrth 


LHHL 


LHHH 


1141, 


LH«L 


LHHL 


LLHH 


1142, 


Htirlh 


LHHL 


HHHH 


1144, 


LMhL 


LHHL 


HLHH 


1144, 


MMrtH 


LHHH 


LHHH 


1149, 


LHtlL 


LHHH 


LLHH 


1146, 


LHtIL 


LHHL 


LLHH 


114/, 


HMhM 


HLLL 


LHHH 


Udo, 


HLHL 


HLLL 


LHLH 


uai, 


HHHh 


XXXX 


XHHH 


1152, 


HtHL 


HLLL 


LHLH 


1193, 


HHHH 


XXXX 


XHHH 


1194, 


HLHL 


HLLL 


LHLH 


1199, 


htHL 


HLLL 


LHHH 


1190, 


LUHh 


LHHL 


LHHH 


1197, 


Lunh 


LHHL 


HHHH 


11610, 


LLrtH 


LHHH 


LHHH 


iiei, 


HHHH 


XXXX 


XHHH 


1162, 


LLHH 


LHLH 


LHHH 


1164, 


LLrtH 


LHLH 


HHHH 


1164, 


Ltrth 


LHHL 


LHHH 


1169, 


HhHh 


LHHL 


HHHH 


1160, 


HHHh 


LHHH 


LLHH 



HHXk 

HH*» 
HHXX 

HHXK 
HHX" 
LL«« 
HHLL 

LL** 
hHLL 

LL<X 
HHLL 
LL<« 
HHLL 

LLX« 
HHXX 

HHLL 
LLXX 
HHHH 
HHHH 
HHXX 
HHHH 
HHKX 
HHHH 
HH«« 
HHHH 

HH«X 
HHHH 
HHXX 
HHXX 
HHXX 
HLXX 
HHXX 
LHXX 

hhxx 

LhXX 
HLXX 
HHXX 

hhxx 

hhxx 

HHXX 

hhxx 
hhxx 

HHXX 
HHHH 
HHXX 



XHLH 
XHLH 
XHLH 
XhLH 
XHLH 
XHLH 
LHHL 
XHLH 
LHHL 
XHLH 
LHHL 
XHLH 
LHHL 
XHlH 
XHLH 
LHLL 
XHLH 
HHHL 
HHHL 
XLLH 
HHHL 
XLLH 
HHHL 
XLLH 
HHHL 
XLLH 
HHHL 
XLLH 
XLLH 
XhLH 
XHLH 
XhHH 
XHLH 
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XHLH 
XHLH 
XhLH 
XHLH 
XHLH 
XhHH 
XHLH 
XhLH 
XHLH 
HHHL 
XHLH 
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bHHH 
LHHL 
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LHHH 
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LHLH 
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LHLH 
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HHHH 
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LHLL 
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LHHL 
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LHLL 
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LHHH 



HLHL 
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HHHH 
HHHH 
HHLL 
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HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
LLLL 
HHHH 
HHHH 
HHLL 
HLHL 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHLL 
HHHH 
HHHH 
HHHH 
LLHH 
HHLL 
LLHH 
HHHH 
HLHH 
HHHH 
HHHH 
LLHH 
HHLL 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 



HLLH 
HLHH 
HLHH 
HLHH 
LLHH 
HLHH 
HLHH 
HLHH 
HLHH 
HLHH 
HLHH 
HLHH 
HLHH 
HLHH 
HLHH 
HLHH 
LLHH 
HLLH 
HLHH 
HLHH 
HLHH 
HLHH 
HLHH 
HLHH 
HLHH 
HLHH 
HLHH 
LLHH 
LLLH 
HLHH 
HLHH 
LLLH 
LLHH 
LLLH 
HLHH 
LLLH 
HLHH 
HLHH 
LLLH 
LLHH 
HLHH 
HLHH 
LLLH 
HLHH 
HLHH 



HLHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HLLH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHM 
HHHH 
HHHH 
HLLH 
HHHH 
HHHH 
HLLH 
HHHH 
HLLL 
HHHH 
HLLL 
hHnh 
hh. 1 
HLLH 
HHHH 
HHHH 
HHHH 
HLLH 
HHHH 
HHHH 



LLLH 
HHHh 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HHHH 
HLLH 
HHHH 
HHHH 
HHHH 
HHHH 
,iHHH 
HHHh 
HHHH 
HHHH 
HHHH 
HHHH 
HHLh 
HHHh 
HHHh 
LHLL 
HHHH 
HLHL 
HHHH 
HHLH 
HHHH 
HHHH 
LLHL 
HHHh 
HHHH 
HHHH 
LLLL 
hHHH 
HHHH 
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NQH NUHSEM 23-XXXA2-HI4 
2d0 2ai 2«2 2S3 284 289 2^6 287 206 28B 



OPC 
AUON 


AAAA 


8088 


ttCCC 


ccoo 


OtFH JJKL 


HHHH 


HNPP 


PPPP 


PPPP 


1167, 


HHHh 


LHHL 


LHHH 


HHHH 


HHHL LHHL 


HHHH 


HLHH 


hnHH 


HHHH 


117^1 


HHHh 


LHHL 


HLHH 


HHXX 


XHLH LHHH 


HLHL 


HLLH 


HLLL 


LLLH 


1171f 


HHHH 


LHLH 


HHHH 


HHHH 


HHHL LHHL 


HHHH 


HLHH 


HhrlH 


HHHH 


1172, 


HHHH 


LHHL 


LLHH 


HHXX 


XHLH LHHH 


HHHH 


HLHh 


HHHH 


HHHH 


1173, 


HHHh 


LHLH 


LHHH 


HHHH 


HHHL LHHL 


HHHH 


HLHH 


HHHH 


HHHH 


1174, 


HHHh 


LHLH 


HLHh 


hhXX 


XhLH LHHH 


HHHH 


HLHh 


HHHH 


HHHH 


1179, 


HLLH 


LHLH 


LHHr 


HHXX 


XhLH LHHH 


HHHH 


LLLH 


HLLH 


LHHH 


1176, 


HLLh 


LHHL 


LHHH 


HHXX 


XHLH LHHH 


HHHH 


LLLH 


HLLH 


LHHH 


1177, 


HHHH 


LHHH 


LHHH 


HHXX 


XHHH LHHL 


HLHH 


HLLH 


LHLH 


HHHH 


1200, 


HHHH 


LHHL 


HHHH 


HHXX 


XhHH LHHL 


LHLH 


HLLH 


LHLH 


HHHH 


1201, 


HHHH 


LHHL 


LHHH 


HHXX 


XhHH LHHL 


HLLL 


HLLH 


LHHH 


LLHL 


1202, 


HHHh 


LHLH 


HHHH 


HHXX 


XhHH LHHL 


HLLL 


LLLH 


LHHL 


LLLL 


1203, 


HHHH 


LHLH 


LHHH 


HHXX 


XHHH LHHL 


HLHL 


HLLh 


LHHL 


LHLH 


1204, 


LLHh 


LHLL 


HHHH 


HHXX 


XHLH LHHL 


HLLL 


LLLh 


LHHH 


LHLL 


1209, 


LLHH 


LHLH 


LHHH 


HHXX 


XhLH LHLL 


LLHL 


LLHH 


HHHH 


HHHH 


1206, 


LLHH 


LHLH 


HHHH 


HHXX 


XhLH LHLL 


HHHH 


HLHH 


HHHH 


HHHH 


1207, 


LLHh 


LHHL 


LHHH 


HHXX 


XHLH LHLL 


HHHH 


HLHH 


HHHH 


HHHH 


1210, 


LLHH 


LHHL 


HHHh 


HHXX 


XHLH LHLL 


HHHH 


HLHH 


HHHH 


HHHh 


1211, 


LLHH 


LHHH 


LHHH 


HHXX 


XHLH LHLL 


HHHH 


HLHH 


HHHH 


HHHH 


12U» 


HLHL 


HLLL 


LHHL 


HHXX 


XHLH LHHL 


HHHH 


LLLH 


LHHH 


HLHH 


1213, 


HHHh 


XXXX 


XHHH 


HHXX 


XHHH HHHH 


LLHL 


LLHH 


HHHH 


HHHH 


1214, 


HHHH 


XXXX 


XHHH 


HHXX 


XHHH HHHH 


HHHH 


LLLH 


LHHL 


LLLL 


1819, 


HLHL 


HLLL 


LHLH 


LHXX 


XHLH LHHL 


HHHH 


HLHH 


HHHH 


HHHH 


1210, 


HHHh 


LHHL 


HHHH 


HHHH 


HHHL LHHL 


HHHH 


HLHH 


HHHH 


HHHH 


1217, 


HHHH 


LHHH 


LLHH 


HHXX 


XHLH LHHH 


LLHL 


LLHH 


HHHH 


HHHH 


1220, 


HHHH 


LHHL 


LHHH 


HHHH 


HHHL LHHL 


HHHH 


HLHH 


HHHH 


HHHH 


1281, 


HHHH 


LHHL 


HLHH 


HHXX 


XHLH LHHH 


HLHL 


HLLH 


LHHL 


LHHL 


1222, 


HHHH 


LHLH 


HHHH 


HHHH 


HHHL LHHL 


HHHH 


HLHH 


HHHH 


HHHH 


1283, 


HHHh 


LHHL 


LLHH 


HHXX 


XHLH LHHH 


HHHH 


HLHH 


HHHH 


HHHH 


1224, 


HHHH 


LHLH 


LHHH 


HHHH 


HHHL LHHL 


HHHH 


HLHH 


HHHH 


HHHH 


1289, 


HHHH 


LHLH 


HLHH 


HHXX 


XHLH LHHH 


HHHH 


HLHH 


HHHH 


HHHH 


1829, 


HHHH 


LHLL 


HHHH 


HHHH 


HHHL LHHL 


HHHH 


HLHH 


HHHH 


HHHH 


1287, 


HHHH 


LHLH 


LLHH 


HHXX 


XHLH LHHH 


HHHH 


HLHH 


HHHH 


HHHH 


1230, 


HLLH 


LHLL 


HHHH 


HHXX 


XHLH LHHH 


HHHH 


LLLH 


LHHH 


HHHL 


1291* 


HLLh 


LHHL 


LHHH 


HHXX 


XHLH LHHH 


HHHH 


LLLH 


LHHH 


HHHL 


1232, 


LLHh 


LHHL 


LHHH 


HHXX 


XHLH LHHL 


HLLL 


LLLH 


LHHL 


LLLH 


1233, 


LLHh 


LHHL 


HHHH 


HHXX 


XHLH LHLL 


LLHL 


LLHH 


HHHH 


HHHH 


1294, 


LLHH 


LHHH 


LHHH 


HH«X 


XHLH LHLL 


HHHH 


HLHH 


HHHH 


HHHH 


1299* 


HLHL 


HLLL 


LHHL 


HHXK 


XHLH LHHL 


HHHH 


LLLH 


LHHL 


LHLH 


1890( 


LLHL 


LHHL 


LHHH 


HHXX 


XHLH LHLL 


LLHL 


LLHH 


HHHH 


ff^WW 


189/* 


HHHh 


XXXX 


XHHH 


HHXX 


XHHH HHHH 


LHLL 


HLLH 


LHLH 


^nMH 


1240, 


HHHh 


XXXX 


XHHH 


HHXX 


XHHH HHHH 


HLHH 


LLLH 


LHLH 


HLLL 


1241, 


HHHh 


XXXX 


XHHH 


HHXX 


XHHH HHHH 


LHLH 


LLLH 


LHLH 


LLHH 


1848* 


HLHL 


LHHL 


LHLL 


LHXX 


XLHH LHHL 


HHHH 


HLHH 


HHHH 


HHHH 


1849, 


HLHL 


LHHL 


HHHH 


HHXX 


XHLH LHLL 


HHHH 


HLHH 


HHHH 


HHHH 
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k«B S!«t 8S2 2«4 8«14 2I|» gse M7 2aa 2l»H 

UPC ————————«••.•....-..—..———— 

AtiW* AA*A Blittb t»CCC CCi)0 Okfi* JJ«L MnMN mnPP rPPP PPPP 

i;<44, ntni. txiHn kHMn hnXK XHlh tnut LtlLH ntLH LHLn LUHL 

1849r hLUH LnHL Lr*nn nnXX XnLh L^rin HLhn hLCh LILn HUkC 

li;40f HHi1»< XXXX XhHH HnXX XHrlH Hrinri LHLL HLLL hrOIH M,Ml. 

1247, hHnh XXXX XHKH nnXX XnHh rlHHn HrtLk LLrlH hMHrl HHnH 

12ftl0, nLrlL hLLL LHhH HU'C' *"*.** tririt HHHh HLtlH hrlMH HdMtl 

1281 ( LLnL UMhH CHhN riHXX XnLM Link rlnnH hkrlH riHHh M<iH>i 

12a2, nnHh XXXX XhHH hhXX xniH hhhh cLMt CtHh nnnri HHHh 

12d.t| HHHh XXXX XhHH »»**■ XhiiM rtHtIM rtHLu Ltl^ hlMh H1HM 

12»4, htnt LHHL I.H1.L thXX XhHh LHtlU HHHr) LLUH L<1LH HHkU 

1299, HLLh LMHL LHHh ritlXJl XHkh LHHH HLHH htUH LHLH hLLt 

1280, HHHH XXXX XHHH HHXX Kmh» HHHH I.HI.H HkUM LHLH HLLk 

129/, HHHh XXXX XhHH HHXX XHHH H»Hl* HHHH LLUh LHHH HHHL 

120<l, HHHh HLCL LHHH hHXK XHLH LHHL HHHH HLHH HrtMM MrlHn 

12.^1, HLHL HtWU LHLH riL** "hUH Unnt HHHH HLIH HHnn HHHH 

1262, HHHH XXXX XHHH HHXX XnHH HlHH LL.HH LLLH LHCL HI.HH 

liti, HLHL HLLL LHLH LHXX XhLH LHHL HHLL LLHH HHHH HHnH 

1264, HHHh XXXX XHHH rif***. XHHH HHHH LLMH LLLH l,LHH HHHH 

1269, hL"L HtLL LHLH LHXX XHLH LHHL HHHH HLHh HHHH HHHh 
126J, HLHL HULL LHHH r»LXX XHLn LHHL HHHH HLHH hHHH HHHH 
I2e7# LLHL LHHH LHHH HHXX AHuh LHHL HHHH HLHH HHHH HHHh 
12;ii>, LLHL LHHL HHHH HHKX XHLH LHLL HLHH LLLH LHLL LHLL 
1271 r LLHL LHHL LHHH HHXX XHLH LHLL LLHH LL.LH LHLL HLLH 
1272, HHHH XXXX XHHH HhXX XHHH HHHH HHLU LLHH HHHH HHHH 
127J, LLHL LHHL LHHH HhXX XHLH LhLL HHHH HLHh HhHH HHhH 
1274, LLHL LhLH HHHH HHXX XHLH LHLL HHhH HLHH HHHH HHHH 
1279, LLHL LHLH LHHh HHXX XHLH LHLL LLhh LLLH LHLL HLLH 

1270, LLHL LHLL HHHH HH«X XHLH LHLL HHHH HLHH HHHh HHHH 
1277, HHHH XXXX XHHH HHXX XhHH HHHH HHLL LLHH HHhH HHHH 
\iidi, HHHH LHHL HHHH HHHH HHHL LHHL HLHL HLLH LLHH LHHH 
Idtfl, HhHh LHLH LHHH HHHH HhHL LHHL HHhH HLHH HHHH hHHH 
1302, HHHh LHLL HLHH HHXX XHLH LHHH HHHH HLHH HHHH HHHH 
IdUJ, hf>Hh LHLH HHHH HHHH HhHL LHHL HHHH HLHH HHHH HHHH 
IJ«4, HHHh LHLH LLHH HHK« XHLH LHHH HHHH HLHH HHHH HHHH 
1409, HHHh LHHL LHHH HHHH HHHL LHHL HHHH HLHH HHHh HHHH 
13eo, HHHH LHLH HLHH HhXX XhLH LHHH HHHh HLHH HHHH HHHH 
IJB/, HHHH LHHL HHHH HHHH HHHL LHhL HHHH liUHH HHHH HHHH 
lUm, hhHh LHHL LLHH HhXX XHLH LHHH HHhH HLHh HHHH HHHH 
lilll, HHHH LHHH LHHH HHHH HhHL LHHL HHhH HLHh hHHH HHhH 
1<}12, HHHh LHHL HLHH HHXX XHLH LHHH HHHH HLHH HH-ih HHHH 
lilA, HLLL LHHH LHHH HHXX XHLH LHHL HHHH LLLH Lhi-L HHHL 
1314, HhHH LHHH LHHH HHHH HHHL LHHL HHHH HLHH HHHH HHHH 
ldl8, HhHh LHHH LLHH HLXX XHLH LHHH HHHH HLHh HHhH HHHH 
UlO, HHHH XXXX XLHH HHHH LHHL LHHH HLHL HLLH LLHL LHHH 
131/| HHHH LMHL LHHH HHHH HHhL LHHL HHHH HLHH HHHr HHHH 
132l«, HHHh LHHL LLHH LLXX XHLH LHHH HHHH HLHH HHHH HHHH 
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KOH NUHDErt 2A«XXXA2-U4 

2ttU 261 288 264 264 268 266 267 266 2ei« 

gPC ————..———————..————— 

AOOrt AAAA bBBB bCCC CCDD D£FH JJKL HHHH HNPP PPPP PI>PP 

1421, HHHh XXXX XLHH HHHL LHHL LHHH HHHH HLHH HHHH HHHH 

1422* HHHh LHLH HHHf HHHH HHHL LHHL HHHH HLHH HHHH HHHH 

Xiiit HHHH LHLH HLHL HHXX XHLH LHHH HHHH HLHH HHHH HHHH 

1424, HHHH XXXX XLHH HHLH HHHL LHHH HHHH HLHH HHHH HHHH 

1388> HHHH LHLH LHHH HHHH HHHL LHHL HHHH HLHH HHHH HHHH 

1426, HHHH LHLH LLHL HLXX XHLH LHHH HHHH HLHH HHHH HHHH 

1427, HHHh XXXX XLHH HHLH LHHL LHHH HHHh HLHH hHHH HHHH 
143itff HHHH LHHL HHHh .ihHH HHHL LHHL HHHH HLHH HHHH HHHH 
1431, HHHH LHHL HLH ' LHXX XHLK LHHH HHHH HLHH HHHH HHHH 
1332, HHHH XXXX XLHH HHHL HHHL LHHH HHLL LLHH HHHH HHHH 
1334, HHHH HLHH LHHH HHHH HHHL LHHL HHHH HLHH HHHH HHHH 
1434, HHHH LHHH LLHH HHXX XHLH LHHH HLHL HLLH LLLH HLLH 
1439, HLLH LHLL HHHH HHXX XHLH LHHH HHHH HLHH HHHH HHHH 
1436, HHHh HLHL LHHH HHHH HHHL LHHL HHHH HLHH HHHH HHHH 
1337> HHHH LHHL LLHH HHXX XHLH LHHH HHHH HLHH HHHH HHHH 
144i«, HHHH HLLH HHHH HHHH HHHL LHHL HHHH HLHH HHHH HHHH 

1441, HHHH LHLH HLHH HHXX XHLH LHHH HHHH HLHH HHHH HHHH 

1442, HHHH HLLH LHHH HHHH HHHL LHHL HHHH HLHH HHHH HHHH 
1444, HHHH LHLH LLHH HHXX XHLH LHHH HHHH HLHH HHHH HHHH 
1344, HHHH HLHL HHHH HHHH HHHL LHHL HHHH HLHH HHHH HHHH 
1348, HHHH LHH^ HLHH HHXX XHLH LHHH HHLL LLHH HHHH HHHH 
1346, HLLH LHHL LHHH HHXX XHLH LHHH HHNH LLLH LLLH HLHH 
1447, HHHH LHHH LHHH HHHH HHHL LHHL HHHH HLHH HHHH HHHH 
148«, HHHH HLHH LLHH HHXX XHLH LHHH HLHL HLLH LLLH LLLL 
1481, HHHH LHHL LHHH HHHH HHHL LHHL HHHH HLHH hHHH HHHH 
1382, HHHH HLHL LLHH HHXX XHLH LHHH HHHH HLHH HHHH HHHH 
1384, HHHH LHLH HHHH HHHH HHHL LHHL HHHH HLHH HHHH HHHH 
1384, HHHH HLLH HLHH HHXX XHLH LHHH HHHH HLHH HHHH HHHH 
1489* HHHH LHLH LHHH HHHH HHHL LHHL HHHH HLHH HHHH HHHH 
1386, HHHh HLLH LLHH HHXX XHLH LHHH HHHH HLHH HHHH HHHH 

1487, HhHH LHHL HHHH HHHH HHHL LHHL LHLH HLLH LLLL HHHL 
146li, HHHH HLHL HLHH HHXX XHLH LHHH U.LL LLHH HHHH HHHH 
1461, HHHH HLHL HLHH HhXX XHLH LHHH HLHH HLLH HttHH LHLL 
1362, HLLH HLHH HHHH HHLL LHLL LHHH LLLL LLHH HHHH HHHH 

HOH NUn6ER 23-XXXA2-6d 

2U6 291 8P8 293 294 298 296 297 296 299 

UPC ..............................................— 

AOOX AAAA B6BB BCCC CCDO OfeFH JJKL HHHH HNPP PPPP PPPP 

14B0, HHHH HLHH LHHH HHHH HHHL LHHL HHHH LHLL HHHH LHLL 

1461* HHHH HLHH HHHH HHLL LHHL LHHL HHHH LHLL HHHL HHLH 

14tf2» HHHH HLHH HHHH HHLL LHHL LHHL HHHH LLLL HHLL LHLH 

1404« LLHH HLHH LHHH HHXX XHHH LHHL HHHH LHLL HLLL HHLH 

14B4, HHHH XXXX XLHH LHXX XHHH LHHH HHHH LLLL HLLH HHHH 

1488, HLHL HLLL LHHH HLXX XHLH LHHL HHHH HLHH HHHH HHHH 
14B0« LHLL LHHH LHHH HHXX XHLH LHHL HHHH HLHH HHHH HHHH 
14B7, LLHL LHHL HHHH HHXX XHLH LHLL LLHL LLHH HHHH HHHH 

1410, LLHL LHHL LHHH HHXX XHLH LHLL HLHL HLLH LHLH HHHH 

1411, LLHL LHLH HHHH HHXX XHLH LHLL HHHH HLHH HHHH HHHH 
1418, LLHL LHLH LHHH HHXX XHLH LHLL HHLL LLHH HHHH HHHH 





A«(.a>M641it>H>» 




»HttT 13 OF la 










NOH i<iuHde>< 


23-XXXA2-«4 








AOOH 


llttt, 


291 


292 


293 


294 


29» 


29« 


297 


29* 


299 


AAAA 


MMSM 


BCCC 


ccou 


OfeFH 


JJi^L 


HHHH 


■ NPP 


PPPP 


PPPP 


l4l4r 


hhMH 


LHHH 


LLHH 


HHXX 


XHLH 


LHHH 


HHLH 


LLLH 


LLLH 


HLHH 


1414, 


MLrtL 


LHHL 


HLHH 


LHXX 


XHLH 


LHHL 


HHHH 


HLHH 


HHHH 


HHHH 


14l»r 


HLHL 


LHHH 


LLHH 


HL'X 
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UHUH 


HUXX 


XUHH 
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DESCRIPTION 



PART NO. 



ITEM 
NO. 



PARTS LIST 



'^"V.g"' 



% 




PROJ. ENG 



^ 



OMj 



DATE 



DA- 



NEXT HIGHER ASSEMBLY 

B-DD-M84I0-0 



SCALE -/- 



± 



SHEET 



I OF 2-6 




EQU I PMENT 
CORPORATION 



TITLE 



CONTROL ROM 

OPERATIONS' 
LIST 



SIZE 

K 



CODE 

cs 



DIST. 



NUMBER 

M84l0-(2S-9 



I I I I I I T 



REV. 



DEC FORM NO. 
ORB 109 



J 



/JUNCTIONS OF Hi^IN CONTHOL HUM OF FPP FOR bACrf HOH AOORbSS 
/U.A.MHITt 9/10/76 

/MICRO PC 18 ZNlTiALlUO TO 0. AOOMESUS 9, 1 ANO 8 REPRCaCNT "MALTEU 
/AND FLAG « 0", "HALTED AND Fua6 ■ 1" ANO "PAUSED" REtPECTIVELT. 

/ADUKS NEXT DATA PATn OPERATION TInE CTRU FUNCTION 

•0 

HALTEDi NO OPERATION TSd CO 10, HbTDl (9) 

1 FLASr NO OPERATION TS9 60 TOf FI.A6 (1) 

'i PAU»EU» NO OPERATION TS3 CO TOf PAUSED (2) 

*d 

/"OStano" Ih THE NEXT LINE IS A KLUOCE. THE OB IS REALLY 
/LOADED FROM THE DATA LINES OF THE OHNUUS (THIS STEP ONLY). 
i HLTUU DBlaHOI TEHPIbFIELU T4 60 TOr HALTED (0) 

///////////////////////iOT AREA////////////////////////////// 

/FP;iT ANU CONTINUE CONDITION 

6 FCOnT, no operation T4 GO TO* FETCH (20) 
/FfCOM 

7 FPCOM, FIELOI>(N4R)U0 T4 CO TO* HALTED ^0j 
/FPST ANU START CONDITION 

U FHST, APTPI*TEHP<lt9>,U0 T4 60 TOf GETAHT (900) 

/FPhLT IUT GiVbN NHiLt FPP IS PAUSEU. BACK UP FPCf EXIT, 
•16 

16 FPHLT, FPClBFPCC^im T4 60 TOf EXSTRT (1000 

/JOrtP TU HAlNTEr^ANCE PNO(*»<Aii 

• 17 

17 tiAiNT, NU QPERATIUN T4 GO TOf MAlNTl (1/00 

////////////////////////DATA BREAK AREA//////////////////////// 

/iUbKUUTlNk—bET $ECUNU HALF OF 24-bIT IiMSTRUCTlON 

• 4 

4 lNbr24, fPCl«FPC(«]Kl T4 BKCHUIBtf 

a OHtiMU BTl RETURN 

/^UBNUuTlNt— &ET mURD AT NEXT OPADUf BUHP OPADU 

• Ik) 

10 NEXTOP, bKHA, UPAUi):«OPAUU [♦IKl T9 

11 NXTgPlf NO OPERATION T4 HKCHOt«0 

12 UBianU BTl RETURN 

/dNANCn ANO CONOITION TRUt 

•14 

14 bHTRUb, bKHAiaFPC T.) SUBf INST24 (4) 

It »-PCl«TEHP<i:^>fi}b T2 EXTEST 



K.ts«Ma4;iia-«-u 
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/PAUt i 

/FLOATINU-POINT INSTBOCTION FETCH 



22 
24 



*2e 

FtTCH, 
PtTCHJ» 



l«PAbtlE«PSIZtJi10itl 

f PCI»FPC [♦IKU Oo:«Mli 

TfcMPI»Hrt<9IH> 



1NSTHUCTJ.U0 


AUt)rfE3S 


6tTX 


44 


tux 


4tf 


JSA 


bid • 


BRANCH (l-f^UEJ 


i4 


T«AP 


74 


*LN CNUT XMia} 


7U 


XT>. 


72 


LTH(ta) 


1026 


JAC 


1014 


FNE6 


lidkl4 


FPAUSfc 


2 


STAKTF 


lial«9 


STAMTt 


li»2id 


ALL UNDEFlMtO 


EXTtST 



Ta 




T4 


ttKCnOi>7 


btl 




T2 


INSTR OISP 1 


• • 


• • 


PC AS FULLONSi 




InSTNUCTIOn 


AUORESS 


stTe 


30 


AOUX 


44 


JSH 


ba 


BRANCH (FALSE) 


84 AND tXTEST 


JNX 


26 


ALN (XNU) 


U4I0 


ATX 


144IA 


LTHllJ 


1016 


FNUHH 


ue6 


FCLA 


tdKt2 


FtXlT 


1.9U0 


STAnTO 


1012 



/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

/ALL DATA KEFEKEmCE IMSTNUCTIQItiS (LEa« LEAI* FLUA, FA00> FSUBi FOIV. 

/FhULf FAUUn, FSTA, AMU FHULH) DO ONE Of THE FOLLUNING AOOESS CALCl 

/ AbUNESS "lUOE 

f 12 bIT UlNECT CNUT UPJ 

/ 12 0IT OlKECT (UP] 

/ 24 aiT, .MO INCH, NO INDEX 

/ 24 bIT, INCM, NO INUEX 

/ 24 bIT» INOEXEU 

/ 12 bIT IN'UIKECT, NO l-HLX, NU iNuEX 

/ 12 bIT IVUIKCCT, iNCrt. NU XNuEX 

/ 12 bIT I'i'OIRECTf iHUEXECi 

////IN AUUITION, CATlNii IN HAJOM NEUISTeRS CAUSES THE FOLLOnINCI 

////////INSTKUCTIU^ OPERATION 

/7/////70IKECT 12-aiT AOuRcSSINU TbnPts3*FIH<SI 11> 

////////INOIHECT A|>URESSINb (ALSO LEAD TbMp |a3*FIR<9l 1 1> 

////7///ALL OThE"< INitROCTIONS, 24-ttIT 

77////// »liO>*ESSlNt nOOE rEhPl»tHai<lFI«<»«U» 

/••*••••• 



LAbEL 


AUORESS 


OIKFP 


lite 


bIROP 


laa 


NINC24 


114 


INC24 


112 


X24 


110 


INOIR 


154 


InCINO 


132 


XlNti 


13i< 



NOTE CAREFULLri 

00 AiOT FILL Od AT THE OISPATCHEO ADDRESS' 
THt DATA PATH NlLL bET VERY CONFUSEOltl 



24 

29 



26 
27 
40 
31 
32 
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/dRANCH and CONDITION NOT TRUE 

• 24 

BRNTRU, BKHA, FPCIaFPC (♦! Kl 

DONE, NO OPERATION 
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T3 GO TOf FETCHI (21) 
T2 EXTEST 



/JNX— LITTLE HACK--JNX ALIATS REQUIRES 2 HKEAKSt EVEN IF C(XR)ail. 

/REASON IS That TiiE ZFLA6 IS LOADED SO LATE IN THE BREAK CYCLE 

/THAT The FPP Hoi ALhEAOY COHHITTEO TO ^TARTI^< THE dREAK BEFORE THE 

/FLAG CAN at TEalltiO. 

• 26 

JNX, 6KhAtaX0('»)FIR<6t»> T3 SUS, INCXR (IdS) 

BKHAlaFPC T3 

FPCtaFPC(»Kl T4 BKCMOMA 

DBtanO 0T1 IF <FL6« DONE (29) 

FPCiaTEMP«ll3»i0d T2 EXTEST 



34 
39 



SUBf INaT24 (4) 
EXTEST 



/SETX 
•34 

SETXf BKHAI'FPC T3 

XeiaTErtP<ll3>,0B T2 

/"EXTEST* DISPATCHES HICRO PC TO EXbTRT IF THE EXF FLAG IS SET, 
/ EITHER OVERFLOM FLAG IS SET, OK THE EXPONENT UNDERFLOW FLAG 
/ IS SET AND THE ZTRAP SIT OF THE COHHANU REGISTER IS SET,, 
7 IF NONE OF THESE CONDITIONS OCCURS, "EXTEST* DISPATCHES TO 
7 FETCH, 





/SETS 






• 36 




36 


SETS, 


bKHAIaFPC 


37 


7I.0X 

• 40 


BRtBTEHP41l3»,0B 


40 


LOX, 


BKHAIaFPC 


41 




BKMA, TEi1P|aX0(«)FIR<9IU> 


42 




OPAODlaTENP 


43 


7AD0X 
• 44 


NO OPERATION 


44 


ADDX, 


BKMAiaFPC 


49 




BKHAi TEni*l«Xa(«)FIR«0tlt> 


4tf 




OPAODiaTElIP 


47 


7JSA 
*9lt 


NO OPERATION 


9e 


JM, 


BKnAiaPPC 


91 




OPAOOiaTCnP<|ta»,DB 


92 




BKNAIaOPADOl OBMft 


93 




DBlai09Ktl'PC«ll3» 


94 




DBlaFPC 


99 




BKHA, OPA»OtaOPAOO(«]Kl 


99 




TENPlaOPAOO(*]Kl 


97 




FPCMTEHP 



T3 
T2 



T3 

T3 
T4 
BTl 



T3 
TS 
T4 
BTl 



T3 
T2 

Ta 

T4 

BTl 

T3 

T4 

BTl 



SUB, INST24 (4) 
EXTEST 



sua, IN8T24 (4) 



BKCnOMI 
EXTEST 



SUB, IN9T24 (4) 



BKCNOlaa 
EXTEST 



SUB, lNtTa4 (4) 



BKCnOiai 



BKCNOiat 

exTcsT 



^-t5••^' 64J»)-«)-!* 



SnfctT 3 \}f 2b 



61 
ti 

60 
6/ 



7)0 
71 



7i 



I A 

76 
If 



lUK) 



102 



/PA&t 4 
/JSn 
• 6(f 



/AL>N 
ALN, 



/XT* 
•72 

XI A, 



• 74 

TKAP, 



IfchHS"Tt«P<lsj>,ua 
bKMAtabi* t^li^U J0>*d 
UblallD.)Uir-PC«lS,i» 

uatBpPC 

dKhASadM (♦JKX 

bPAOUlaTCNPl 

FPLSaTtrtPl 



TtMP7Jaoi» 






OKhA:af PC 
NO OPtKATlJN 
^PC»afPCC*lHlf DblaMD 
0PAlilUiaTEnp<ltO>«Db 



T3 


sua* INS!24 C4) 


T2 




fj 




14 


OUCMUtal 


BTI 




TJ 




T4 


OKCnUial 


oil 


tXTtST 


M 


«utt> eerxH isss) 


T2 


(iO TO* ALN2 (11*41) 


IJ 


bud, berxH 1243) 


T2 


so TO. XTAl (llKtJ) 


li 




T4 


drtCnUtais 


an 


SET THAPi 


T2 


GO TO, fcXSTKT Cl0«e) 



/////////•bU><tS* CALCOLAriUNS/////7//////7///7/77//////////////7/7/'' 
//Af LOnCLUSIUn 0^ ALL. AJUrtfcSS CAUCULATIUmS, AuOhESS MU&T bt IN TfeMt»U 
//Uo nubl bt >), 



/UlriECT AUURbb» CAuCULATIUM 

uIKI^H, b^MA, TfcMHllartlPl*jDK; OaiatJ 



TJ 



InSTK UUP <! 



/Ur* LALCULATXUm AUub 1 dtCAUSb dASE PACE ALwATb LOnIAInS J-HOnO Akti. 

*U2 

UIKOP, DKhA, rk^PliaTbnPl>)bK4'i; bb<8«l Td IimSTN 0I6P 2 



/iNdTnUCUUN i>i&P*rCn 2 Uli>P*TCHkS nicXO PC i> ewtLOMSt 



IimSTkUCTIUn 

LEA, LEAI (FP ANU EP MUOtS) 

FLUA 

► oTA (NOT LiP) 

PSTA CUP) 

FSUb 



LAdtL AUUNESS 

LtAb 2Sb 

LOAu 2iatf 

STUitt"' 220 

SrunEii 224 

bcTN 2bk) 



fAUU, I*A0U»1, FiiUt, fhULIi, fl^lv facTAKw 24|() 
IMUL (SAIE OP COUE AS LEA, LEaI 

BUT OP MODE) GtTAK'i 240 

NO OTntH loTKUCTlUNS USE TmIS DISPaTCM 
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1U3 
104 

1103 
lk)6 

lk)7 



lie 



112 
lU 



140 



1A2 
US 
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A240P, TEMP2iat2*)0b 

► PtJafPr[*.J«l> OttiaMO 



I'^CXK, 



NO OPEKATIJN 
NO OPEKAIION 



FETCH2, bKMA, OPAOOtaTEHP; 
/XNUEXEO 24«bll AOJKE&S CALCULATION 
X24, bM^AJaX(al*)KlK<6:o> 



T4 bKCnoiau 

bTl GO TO, INOIKl (196) 

T4 bKCnDia2 

bTl RETURN 

r4 GO TO, FETCHl (21) 



T4 GO TO, X24A (116) 



/INCHEnENTEU, nON-InOEXEO 24-dIT ADDRESS CALCULATION 

/ FIR<6ia> nUST BE ^ERO OR ME'O NUT dE HERE. dUMP X0. 

*112 

I'4C24, bKMA:axd T4 SUB, INCXK 11U&) 

NO OPERATION T2 GO TO, N1NC24 (114) 

/ENTER HcKE FOR i^ON-INCREHENTED, NON-INDEXEO 24-BlT ADDRESS CALC. 
/GET LAST U BITS OF AUORESS, CONBlNE MITH 4 MSB ALREADY IN TEIP. 
• 114 

T4 

T2 



114 


NiNC24, 


BKHAlaFPC 


113 




TEHPl(aTEnP<ll3>,Dd 


116 


X24A, 


NO OPERATION 


117 




NO OPERATION 


1211 




UBianO 


121 




BKNAIbFPC 


122 




TEnP2:a(6*]0B 


129 




FPCtaFPC(«lKtl OrtiaND 


124 


A24FP, 


BKHAlaFPC 


129 




TENP2ta(4*J0B 


126 




FPCiaFPC(«)Kl| UBtarto 



sua, 1NST24 (4) 

GO TO, INSOSP (141) 



T4 

BTl 

T2 

T3 

T4 

BTl 

T4 

T4 

BTl 



/OPAOU WILL CONTAIN 19 ADDRESS BITS FROH INSTRUCTION wOROI TENP2 
//CONTAINS M*C(X<t) 



bKCN0la2 

IF NOT EP, A24FP (124) 

BKCHOt"B 

GO TO, INOIRl (196) 

IF OP, A24DP (IB3) 

BKCHOI'B 

GO TO, INOIRl (196) 



/INDEXED INDIRECT AOORESit CALCULATION 
//TEMP HOLDS 9*FIR<0IU» AT ENTRY. 
• 14B 
XIND, bKNA<8XB(«lFIR«6l«> 



T4 



CO TO, XXNOl (147) 



/INCREMENTED, NON-INOEXCO INDIRECT ADDRESS CALCULATION 
//MR«6tS»«a. BUNP Xt. 

INCIND, BKNAlaXd T4 SUB, INCXR (IBS) 

NO OPERATION T2 60 TO, INDIR (144) 



(iaLi>>nd4li««i«-)< 



SHtbT 7 J^ kb 



li* 

lib 
liT 

l*ii 

141 

142 
lAi 

144 
14& 
14b 

147 

laii) 

101 

102 

100 
104 

loa 

106 
107 



lou 

101 

lb2 

lOJ 
104 

loO 
lob 
107 

170 
l/l 

l/i! 



/t>*tob e 

/bNTtN MtHfc ftiH SQH'ltOitHtHltO, NbN-lNubkcU iNUIxeCT AUOKEkS C«kC,, 

^/TtnP CONTAINS d*flM<>»lll> AT bNTRV 

• 1J4 

iNlflK, DKHA, Ib'^Pli"TcrtHl*Jbi<«l M 

UPAUOJ«Tfe»i(»l T4 

Uei>f1U Bfl 

TthPlBlK^RlUII T2 

TtHPliaTEnP<li.i>,Ud T2 

INSOSH, bKnAi*TEMPir uu:s>i Td 



INUUH, 



TtHP2J«l2«li»o 



INO£P, OKMA, OPAUdtaTElPl 
TbnP2ia(b*)UB 

bOi«MU 



XlNUl, 



iNUei, 
li^UIMl. 



Te«PlJ»b'< t*l ItMP*l 

NO oPtKArioN 

bKHAi OPAi)Oi*Tbr*Pl 

1tHP2t>(0*]Ub 

Uatanu 

ItnPiali^dKlCb 

OPAODtBT£nP<lid>ii)b 

bKHA, TblPltaOPAUUt^] TEnPZ; JUlaid 



/fA5T txlt"FIUL IJNLY t^PC AND FICLO LOCATIONS Uf APT, 
FAbTX, bKhAisAPTPl Oti:«4 

UOJaCPt 

udtBrPC<lii> oTl 

bKMA, APTPI»APTPC*JMl Ti 

NO OPfcKATlON T2 



tXSTl, bKhA> APrPI«APTPC*lM 
tXftTlA, NO UPtKATlON 

TtnAi«TEnP<lt,}>idli4^K) TtHA 

tXST2, BKNA, APTP:»APTPI*]I11 
tXSTiJ, NO UHfcKAllON 
NO bPbKATlON 



1o 
I4 
bTl 

T4 
oTl 



dKCnOiair 

SUB> n£XTOP (1«J 

INSTR OliiP 2 



T4 


bKChOOtt 




oTl 


ttJ TO, INUPl 


liaO) 


Ti 






T4 


a^cnoi'U 




en 


ao Tu, iNu(>i 


1100] 


T4 


anLnofi 




bTl 






T2 


IF tP, 1N0(:P 


1144) 


M 


IF UP, INOOP 


U42) 


T4 


bKCnOlaiO 




bTl 






T2 


sub, NfcXTQP 


iim 


12 






TJ 


InSTR OISP 2 




APT, 






IJ 






T4 


bKCHOI-0 





sua, I-XSTIA (Ibe) 
60 TO, I'LAb (I) 



bi^CnutaO 
HETUAN 



bKCnOtal 
HETuKN 
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2t)0 
2li)l 
2li92 
2Ud 
2t)4 
2tl0 
206 

ilid 
211 
212 
213 

214 
210 

21b 



22tf 
221 
222 
223 



224 
229 
226 
227 
230 
231 
832 
233 
234 



235 
236 



24a 
841 
242 
243 
244 
84B 
840 
847 
290 
291 
898 



/PAttt 7 

/FtOA'-ALL MODES 

• 200 

CUAOf OPAOOiaTE^Pl 

UbiBMD 

("ACEtaUb 
LUAUlf F^ACniaOb 

bKMA, OPAUOiaOPAODC>]Kl 

NO OPEHATION 

OOlano 

H^CUf if- 

bKnAlaOr>AOOI>lKl 

FACPtaUa 

BKHA(a0PAU0l»K2 

FACRtaOB 

BKnAla0PA00l>]K3 

I'ACSlaOa 
LUA02r CACNlaOb 

/FSTA— fP AND EP MOOES ENTEH HERE 

*220 

STOHEF, OaiBFACE 

OPAOOIaTEHPl 

bKMA, UPAOOIiaOPAUU(*]Kl| Ubl>0 
STkul, OPAOUiaTEMPJ. 
/FSTA— OP MODE EnTEMS HEHt. 
*224 
STOHEU, UbiaFACM 

NO OPERATION 
8T0HE1, BKMA, TEMP, OPAOOIaOPAOO C^l Kll bbta0 

DblaFACN 

TEMAlaTEMP 

DHIbFaCP 

OttlaFACR 

ObtaFACS 

NO OPEMATION 

/SUBHOUTINb—USEO MdSTkY BY INDEX RESIBTEK OPtRAUON 
bETXN, OPAOOiaTEMP 
OBlBMO 

/SET AR6UHEN], PCACil FRACTION IN TEMPI-TEMPO* AN0 EXPONtNT 

/IIF USED) IN TEMPS,, TEMPI, BKMA ALReAOY CONTAIN ADORCSB OF 

/AR6UMENT AT ENTRY. UBEO BY FAOO, FAOOM, FMUtf FMULM, INUL AMD FOI», 

• 840 

SETaRC, OPAOOiaTKMPll T4 

OBtaMOl TEMP3IB[0] BTl 

TEMP6IB0B T2 

6ETI, TEMPliaOB ja 

TEMPaiaDB Ta 

BKMAlaOPADOC^lKl T3 

TCMPiiBOB Ta 

BKMAtaOPAUO[«)Ka T3 

TEMP4iaOB T8 

BKMAIa0PAO0(«)K3 T9 

TEMPgiaOB Ta 



T4 


BNCMOIBB 


bTl 


IF DP, LOAOl 1803) 


T2 


SOB* NEXTOP (10) 


T2 




T3 




T4 


BKCMDXBB 


BTl 


IF NOT EP» lOAOa (216) 


T2 




T3 


SUB, NXTUPl (in 


T2 




T3 


SUB, Nxropi ui) 


T2 




T3 


SUB, NXTOPl (in 


T2 


EXTEST 


T2 


EXTEST 


T4 


BKCMOial 


BTl 




T3 


CO TO, STORED (224) 


T2 


GO TO, StOREl (286) 


T4 


BHCNOial 


BTl 


IF DP, STNOl 1223) 


T3 




T4 


BKCHOial 


BTl 


IF NOT fePf DONE (29) 


Ta 


m; 0EP0S8 (37B) 


T2 


auBf oEPosa (A7n) 


T2 


SUB* OEPOSa (S7B) 


T2 


EITEST 


tTION 




T4 


BitCNOIBB 


BTl 


RETURN 



BRCNOtaV 

IF DP» KtTt (843) 

SUB» NEXTOP (IBI 

SU«f NCxTOP (IB) 

IP NOT EP« ARITh (IB97) 

BUB* NXTOP) (in 

SUB. NXTUPl (in 

SUBf NXTOPl (in 
SO T0» ARITN (1b37) 



ft-CS-«04li<-itf-i 



i>ntty M u^ -dt 



sad 
2ad 



ATXSTH, bKHAiaOPAOOl OBi't) 
bUtaSCHAlCHN 

NO ope.unoN 



T4 

an 



tXTtST 



/LOaO tK^tUTIVe. *t)Urtt5S"ClU b«tAH ktAUr IftioUHt UAf A--NECES8AHY 
/OtCAUSt KPP IS AL«*eAl>r CUHrtlTTfcU TO JKtAK AT INSfN. OISP, 2 TlMfe, 

T4 BKCnOiaii 

bTI bO T0> LUAUtA (li«6l«} 

si^iuArt Tu iitr AKG, asea bY fsob. 



dOt 


LtAd, 


OPAUUiaTtnPl 


iS7 




Ob* FACNl>(UdIT] TtnPl 




/>.tT 2' 


IS COMPLtMtNr bf ArtUJrtfcNT, 




• 2Di« 




dbio 


UtlN, 


OPAUUI'ieMPI 


iebl 




DblsMO 


202 




TtMP6t»0b 


2b5 


UtTfxl, 


ItMPJaiiB 


204 




bKnA, UHAu0t«OH4UU(t]i<l 


203 




NO UPtKATlUN 


200 




Dbl'nu 


207 




UH, TEnP2ta[nlNUS]0b 


27il 


I>I:Tn2, 


TEhPliaod 


271 




bKHAlaUpAUJ(4']K4 


272 




U0r TtnP!>ia(hlNUb]Ub 


H/i 




bKhAia0PA00(t]h2 


274 




Ubr Tt)lP4ia(kXT] miNUSlOb 


279 




bKMAlaOPAUO[*'JKl 


276 




Ub> T£nP9ta(EXTl (niNUSItib 



T4 

bTl 

T2 

12 

TJ 

T4 

bft 

T2 

T2 

Ti 

T2 

Td 

T2 

Ti 

r2 



UKCnOtaiA 

IF UPf GETNl l2bA) 

SUb, NEXTOP (iej 



bKCnOiaia 

IF EP* 6bTN2 (27i) 

GO TOf CtTMS tlb27) 

SUbf NXTOPl (lU 

SUb> NXTUPl (11) 

SOB, NXTUPl (11} 
GO T0» GtTN4 (1023) 



ow7 

511 
312 



5U 
J14 
Hi) 
.)16 



il7 

<>2id 

521 
522 
525 



/^bl ALTlVt PAKAMEreH TASCt; 

*5ia^ 

btTAPT, brtWASaAPTP T5 

NO OPfcKATlOiM T4 

UbSanu bTl 

TbhAtauB T2 

Tfcl1P7, FPt|aTtHP«i:5>il)B T2 

Xi9iaTtnP41i5>,UB T2 

bHiaTknP<li5>>l)d T8 

bKMA, APTP|aAPTPl*)H2 T5 

PACElBLia T2 

FACMJaOb T2 

f'ACNiauB T2 

/liU TO KtTCH UNLEiiii Ii^ EXTENDEO PMECISION. 

/ hbnAlNiNG wONOS* 

OPAOOt BKnAiaOPAUD(t]Kl T5 

I^AUPlaOb T2 

(■ACRlaud '''2 

►AUSIaUb T2 

/fAST START— K»ai. tt? ^PC 0"ILV, THEN GU TO ^tTCH 

aPT2, TEMAIaud T2 

TEMP7, FPCiaTEnP<U5>,i)o T2 

•Hllr bAhA, TElfl, APTP«"APTPt*]Kl Ti 

At'Tlbi TEMP, TEMAlBlH4«lTfeMA T4 

UbiahO; OPAUtXaTbliPl bTl 



aKCn0ta4 

IF FS# APT2 (517J 
SUBf APTl (521) 
SUB, APTl (521) 
sob, APTl (521) 

sua, APTIB (522) 

SUB, APTl (321) 

SUB, APTl (521) 

If NOT EP, fETCM2 (lb/) 



OTHEKMlSE PICK UP 5 



SUB, NXTOPl (11) 
SUb, NEXTOP (lb) 
SUB, NEXTOP (14) 
60 TO, FETCn2 (U7] 



SUB, APTl (521) 

60 TO, r-kTCH2 (107) 



bKCN0l"4 
RETURN 
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524 
52» 
526 
327 
55iS 
551 
552 
555 
554 
55b 
550 
357 
54(9 
541 
542 
545 
544 
AAb 
i4t 
547 

5au 
5dl 

5^2 



595 
594 
599 
596 
397 
390 
5bl 
502 
363 
594 
369 
366 
367 

57b 
371 
372 

373 

374 
579 



/KAIib a 

/CONG EXIT 

LUNuX, bKnAi"APTP> Obtaid 

OblaFACN 

ObtaFACS 

bKMA, APrP:aAPTPC»J<3 

ObtaFACi< 

UbtaFACP 

bKMA, Af'TPl"APTP(*lMl 

APTPIaAPTPl*)«l 

NO OPcr^ATION 
bXlTl, ObiaFACn 

bKMA, APTPlaAPTPl^jNl 

NO OPERaTIUN 

DbiaFALo 

bKMA, ArTPiaAPTPC*)"! 

aptp:«aptp [♦1<19 

TEPAtalij] 
tXIT2, TEnP, OBJ-FPC 

TEMP, OBiaxa 

TEMP, UBI'bR 

TEMP, 0B(a0PA0Q 

OBIaTEMA 

bKMA, APTPIaAPTP(*JM9*l 
tXIT4, NO OPERATION 

/PUT RESUtT IN HEMOHV, USEO BY FAOOM AnO FMUUM, 

OEPOS, BKMAtaOPAO0(^]Ml> Obtatf T5 

DOJaSCRATChlM T4 

NO OPERATION bTl 

ObiaSCRATCHE J2 

0EP094, bKMA>a0PA0D(«]ii2 T3 

OEPOSl, UBtaSCRATCHN T2 

TEMP, BKMAtaOPADO T3 

NO OPERATION T4 

TEMAlaTElP ••'^ 

OataSCRATCHP T2 

DBlaSCRATCHR '^ 

DBtaSCRATCHS T2 

NO OPERATION V> 



T5 






T4 


BKCMOlal 




btl 


IF NOT fcP, 


EXiri (335) 


T5 


sua, EXST3 


(171) 


T2 


SUB, EXST2 


(17i«) 


T2 






T3 






T4 


bKCMDial 




on 






T2 






T5 






T4 


BKCM0ia9 




bTl 






T5 






T4 


bKCM0la9 




bTl 






T2 


SUb, EXSTl 


(109) 


T2 


SUB, exsTi 


(169) 


T2 


sua, EXSTl 


(169) 


T2 


sua, EXSTl 


(169) 


T2 






Td 


sua, EXSTIA (166) 


T2 


60 TO, FLAG (1) 



DbP0S2, TEMA, BKMAiaTENA (♦) Kl 
UEP0S3, NO OPERATION 
NO OPERATION 

DEP0S6, Deia[«l 

NO OPERATION 
NO UPEnaTION 



T3 
T4 
BTl 

T4 

ari 

T2 



IP TEMP2ER0, OEP0S9 (373) 

bKCMSt'l 

IP OP, OEPOSl (369) 

SUB, 0EP0S3 (371) 



BKCMDial 

IF NOT EP, DONE (29) 

»ii», OliPUSZ (57a) 

BUB, 0EP0B2 (37a) 

SUB, DCP0S2 (37a) 

EXTEST 



aKCNOtal 
RETURN 

BKCNOtai 

IF OP, OEPOai (360) 

60 TO, 0EP0S4 (367) 



H-i;S-Hb4U-B-» 
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/i*0 TO PHUPbN tXIT MUUTlNt 
tXSTHT, NO OPfcHATION 
NO OPt«*T10N 



FN6t* IP fs, paSTx iiaa) 

FKtfc* GO tO» LUMiiX 1324) 



*lUrf2 

/CCtAK FAC 
Xut)^ FCtAf NO OPtMATIOr* 

imi^^ JAt^f Ob, KPtlaT£npcx:j>,(i(>]KPC 



Frtt-t* GO TO, CLNfAC (1090} 
FHtt* eXTtST 






•U44 

FNttt, 



TfcMPS»FACt1 

NO oPfcNArioN 



FXefc* sua, PTOSl (1394) 
fHtt* so TO, NtG'ATE (1072) 



/ MOHHALl^e 

UUO FMCixn, TthPtaPACt 

lk)t)/ Od, SCiaTkUP 

ZtNTtKi FP MOOt 
*l((l(tf 
imld STakTF, NU OPiiKAriON 

imil JACl, Ott, TtMPiatR3<4]PACn 

/aTAKTU— tNTEH 24-dIT, r'lXtU POINT r^UDti 
•1»I2 

la^^ bTANiu, Nc opertAriO") 

laii t.vb, NO OPeNATiOra 



FRdt* IF DP, END 11014) 
FN^e* GO TO, FNClHni (1070) 



FMtt* GO TO, ST24F (1074) 
FHbE* 60 TO, JAC2 (1009) 



FKbe* ENTtH OP FlOOt 
FK£E* exTEST 



1)013 



/JAC 

*U14 

JaL, 



lEMPlaF aCm 

Ob, rPtJ'lUblTJ TtiP 



FHtt* 
FHtfc* 



ua 10, jACi (1011) 



lulo 
lul/ 



lta20 
lk)21 
lu2^ 
1U24 



1^24 
1U23 



• tblb 



FACn:iK24«4 
NU OPtHAriJ(M 



FHtt* IF OP, CURFl (1055) 
FKtt* GO TO, tTH2 (1056) 



/3TAHTt"tNTti< 6i«-i*IT MOUt» CUfcAW FAC Lib I" '^OX ALHEAOY IN EP 

arA»«Tt, NO OPtKATlON FMEE* 

Ob, FACP»"(«JJ FREE* 

Ob, FA(;4ts(4] FMcE* 

Ob, FACStB(i«] FKbE* 



ZbNANtH FALSE AND EXIT FUAG SET 

*1U24 

tXbXNT, FPCtBFPC(^]M 

GtTN4, 06, tt(1P2«"lE)<T) tllNOSJ TEMPI 



IF tP, ENCI (101<» 
ENTER EP MOOE 

txTfcST 



FKEE* SO TO, EXOTRT (1000) 
FMtE GO TO, GtTN5 (102/) 
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/LT«(») 






• 1026 




llr}20 


LTHitf, 


NO OPtKATlON 


102/ 


GtlNd, 
•le30 


Ob, TtnPlIalEXn (MXNUSJTtn 




ZAUN (XHU) 


U190 


AUN0> 


TtMP7:a[HlNUSJM27 


lk91 


AUN2, 


Ob, SClarEllP7 


lll^32 




OB, TEMPiaFACE[NlNUS]TEMP7 


1^33 




Ob, FACEtaTENP7 


1034 




Ub, 5C, TEnP7ta[HlM0Sl TtnP 


1039 


ALN4, 


NO 0PEH4I10N 


l!':3o 




NO OPbNAflON 



FNbE* 60 TO, CLRFAC (1090) 
FHbb InSTR DISP 3 



FHEE* 




FMEE* 


IF OP, AUNS (1064) 


FKtE* 




FKEE* 




FHEE* 


GO TO, AI.N3 (1064) 


FHtE* 


sua, SHL U14/) 


FKEE* 


60 TO, Nb61 (1073) 



103/ 



104itf 
1041 
lU4ii 
1043 
1044 
1045 
1046 
1047 



1050 
1051 
1092 
1053 
1054 
1055 
1056 
1097 



/AHXTMMtTIC OlSPATCM 
AKITh, no OPErtAfiON 

/•••*• 

/INSTNUCTION DISPATCH 3 DISPATCHES ARITHMETIC 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

• 104(0 

/ATX 

ATX, TEMPI"X0(*lFIH«i»lll» 

06, UPAOOiaTEMP 

Ob, TEHP7laFACEl*jM27 

U6, SCiaTtMP/ 

NO OPERATION 

NO OPERATION 

00, SCI* (MINUS) TEMP7 

NO OPERATION 



FREE 



INSTR DISP 3 



INSTRUCTION 

FAUO, FA001 (OP MOOt) 

FADU, FAOOM (NOT OP) 

FMUk, FMUtM 

FtIV 

IMUt 

• • • 



ATX3, 

• 1050 

CUHFAC, 

CLKF2, 

CLNF3, 

CLHFlf 
I.TR2, 



00, FACntal0] 

00, FACEI"[0) 

05, FACPI"[0} 

06, FACRi«(0] 
06, FACSlaC0] 
0B» FACNi'ta) 

00, FACEI*(12SIT]K1 

OB, FACPtaCS) 



INSTRUCTIONS 


AS KOLLONSI 






LA6EL 


ADDRESS 






OPAOO 


1400 






FADO 


1401 






FHUL 


1402 






FOIV 


1403 






IMUL 


1404 




• • 


• 

FREE* 

FREE^ 
FREE^ 


* • 






FREE^ 


SUB, FTOS 


(1333) 




FREE* 


IP DP, ATKSTR (293) 




FREE* 


IP EXPPLf 


ATX2 (1062) 




FREE* 


SUBr SHL 


(1147) 




FREE* 


60 TO, ATKSTR (253) 




FREE* 


IF OP, CLRFl (1099) 




FREE* 


IF NOT EPi 


, CLRFl (1099) 




FREE* 








FREE* 








FREE* 








FREE* 


EXTEST 






FREE* 


IF NOT EP, 


, CLRfl (1099) 




FREE* 


60 TO, CCRF3 (1093) 



R-LS-M04l««-tJ-!J 



SnttT IJ uh ^20 



1U61 

lUbJ 



tub 4 

Jicbo 
lub7 



I11174 
U79 
1U70 

XllCt 



1100 



nil 

U14 

ins 
1110 



/PAlifc U 

/LUAO tF^tCTIVt Auoxess 

*iubu 

LUAutAf Utif PACHiartflPl 

U6» FaC'1>*FAC>1<1>.1> 



Arx2, 



ALNJ, 



NO OPtKATIQN 
NU UPeNATION 

UF ALIbN 

Ubf TfcnPJ'FAC" 

NO UPbKATXON 

Ue> StJ»C«lNu51Tt"P/ 

NO OPtKATXU.N 



Fnonmi, ud, TenPoFACn 

NO OPkN*riUN 

NbbATtr NO OPbMATXUN 
Ncbl, ua, TbMPiaSCKATCnn 

/HtMAiNOtK OF »TA«TF 
SiT24F> NO OPEMATION 

Ub, TtMP«"FACM 

l/df TtMP««FACc 
ST24F1> UB> SCI'TtNP 

NU OPt*<ATIO«t 
brk4F2« NU DPtHATION 

NU OPbNATlJN 

/KtHAiNutK OF XTA— FACN rtULDS CtXM) AT fcNTHY 

XTAl, Utff TtnPI*(5II>N]FAC«i 

l)Of FACHi'TtinP 

Uri> SCI«lnlNUS]M27 

bB, FACPiattfl 

Ubf FACKt«l41 

bbf FACS>"[«)) 



FHbE* tNTfcR OP nOUe 

Frtee* tXTtST 

FHtt* SUb» briH (UStfJ 

FNtt* GO TOf ATXd (11147) 



FRtt* SuBi FruSl (1944) 
FKtE« IF eXPFti ALN4 liaJb) 

FH^E* 60 TO, NEGl (1473) 



FHfct* 
FHtE* 

FUtfc* 
FHtt* 



FRfeE* 
FHEE* 
FHEt* 
FHtE* 
FXtE* 
FHEE* 
FK£6« 



FHEt* 
FHtt* 
FHEt* 
FRtt* 
FHtt* 



SUbf FTOSl (1434) 
GO TOf FAOUB (144B) 

SuSf COnPS (1133) 
ttO T0> STOFl (139it) 



IF NOT EP. 9Tii4F2 (lUl) 

SUB. FTOSl (1334) 

EnTEH FP IOOE 

SUS> HNO (184tf) 

SO TO, FAODU (1447) 

ENTER FP MOUe 

tXTEST 



IF UPf tNO (1B13) 

IF NOT EP, FNORnl (107ej 



FHEt* GO TO, FNORnl (lid7i<) 



////// ///////SUB«0UTl«lES////7/////////7/////'/7/7///////77///77/7''/77 

/SOBNUUTlNt— tLEArt SCHATCH FRACTION. ALL NO. c» 

ClKS, OB, SCHArCrtnl«(i«J FHtt* 

LLKS2, Ob, 5CHATCHN:»(i») FHfet* 

OB, bCHATLHrtHdaj FHtE* 

uo, $CHArCilS>*[tf] FREE* 

OB, SCNATCrtT««ti») FREE* 

LLhSl, Ob, SCHArCnP««(3) FREE* 



IF NOT tP, CLHSl (lllb) 



RETURN 
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U17 
U2ii) 
1121 
112^ 
1123 
1124 
1123 
1120 
1127 
ll3lD 
1131 
1132 



1133 

1134 

113a 
113b 
1137 
114k) 
1141 
1142 
1143 
1144 
1149 
1140 



1147 
1194 
1131 
1192 
1193 
1194 
1199 
1196 
1197 
116i« 
1191 
1162 
1163 
1164 
1169 
1166 
1167 
117(« 
1171 
117a 
1173 
1174 
1179 
U76 



/PAGt 13 

7iiUBR0UTlNt-*H0VSi T40 MOROS RIGHT. UStb BY HULTIPLT. ALL MODES. 

i^/FILL VACATbO BITS WITH CONTENTS OF SLINK. 

DB, Nam"TEnP7 FREE* 

OB, Tt<1P7l"»CRATCHH FREE* 

Od, SCRATCHTI-TEHP7 FHtE* 

OB, TEiiP7«»SCRATCtiP FREE* 

Oa, 8CR»IC»18I»TE«F7 FRtt* 

06, TEHr 7tBSCRATCHN FREE* 

06, SC«aTCH«I»TEHP7 FREE* 

Dd, TE*iP7l"8CRATCH(1 FREE* 

UBi 8CHArUMPI"TtnP7 FHEE 

OB, SCRATCHrt««SC«ATCH«(8HR) (6XTJ FREE* 

06, TEI1P7, SCRATCH)1ta(SI6N]SCRATCHH FREE* 

OB, SCR*TCHNt»TtHP7 FREE* 



r(2hF, 

H2nb, 
N2nB, 
N2nA, 
H2H, 



PRESET BIT COUNT 



RETURN 



/iiUBKUUTiNt' 
LUMPS, OB, 

be, 

06, 
06, 
OBi 

UB, 

ue, 

CUnPS2, UB, 
UB, 
06, 
OB, 

CUnPSl, OB, 



— CUnPLEMENT SCRATCH FRACTION. ALL MOOES. 

temp«"Scbatchp free* 

TEHP»"8CRATCrtS FHEt* 

SCRATCHSI" (MINUS) TEMP FREE* 

TEMPI-SCRATCMR FREE* 

SCHATCHHKtEXT) IMINUSJTEHP FREE* 

TtnPI*SCRATCMP FREE* 

5CHATCHP«»(EKT) (MINUS) TtMP FREE* 

TtnPI"SCHATCwN FREE* 

SCRATCrtNt" (EXT) (MINUS) TEMP FREE* 

TEnPJ»SCRATCHM FREE* 

SCRaTCHMI" (EXT) (MINUS) TtMP FREE* 

SCHATCHPI" (MINUS) TEMP FREE* 



IF NOT EP, C0MP81 (1146) 



RETURN 

GO TO, C0MP82 (1142) 



/SUBNOUT 
/8C CUNT 
SHL, 
8HL6, 



SHLbA, 
8HL1, 

SHL2, 

8HL3, 
SHL4> 



8HL9» 



iNt— SHIFT SCRATCH LEFT PER SC, 

AIMS 2IS COMP NUMBER OF SHIFTS ON 

06, 8CMSC 

OB, 8Cta8C[12BIT)K14 FREE* 

NO OPtRATION FREE* 

06, SCla$C(12BIT)ni4 FREE* 

NO OPERATION FREE* 

05, 8Cla8C(12BITlM14 FREE* 
OB, SCla8Ctl2BIT)Kl fREt* 
OBf SCRATCHPla(SHL18CRATCMP FREE* 
OB, SCRATCHNlaOHL) (EXTISCRATCHK FREE* 
OB, 8CRATCHM|a(SHL) CEXT]SCRaTCHM FREE* 
NO OPERATION F««« 
OB, SCRATCHStatSHLlSCRATCHS FffEE* 

SCRaTCmRMISHL) (EXT)SCRaTCMR FREE* 

8CRATCHPia(8HL] (EXT] SCRATCHP FREC* 

TEMPiaSCRATCHN FREE* 

06, SCRATCHMIaTEMP FREE* 
06, TEMPMSCRATCrtP FREE* 
OB, SCRATCHNlaTEHP FREE* 
OB, TEMPMiCRATCMR FREE* 
Olf •CRATCHPMTtMP FREE* 
OB, TEMPiaSCRATCHS FREE* 
OB, SCRATCHRMTEMP FREE* 
OB, SCRATCH* I "(8) FREE* 
OB, •CRATCHfialB) FREC* 



ust moro move if possible. 

ENTRY, IS ZERO AT EXIT. 
FREE* 



OBi 
OB, 
OB, 



IF tXPFLi 8HL6A (1193) 

RETURN 

IF EXPFL, 8HL4 (1169) 

IF EP, 8HC3 (1162) 



IF tXPFL, 8HL1 (1199) 
RETURN 



60 TO, 8HL8 (1187) 



IF NOT EP, 8Hk8 (1176) 



60 TO, 8HL6 (U8B) 
60 TO. SHk* (UBi) 
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/di,6hUuTlNt«-NUHnAtIZc SCKaTCH, bECxeneNT aC UnCc eOR t*CH SHIFT. 

/USb inOHU nOVtf <«nbM POSitloLti TO SAVt Tint. 

/WOUND UhK IF NUT IN eP nOUE, }fl I& LOAOtJ At ^IKST FIVE STEPS HUrt 

/OtTTtrt VlSIblClTY OF UN-NUWMALiZtU ANSi»t«. 



117/ 

l<it)«:i 
lirilDl 

li^uJ 
liiuo 

IklkJU 

12U7 
IkllO 
UU 
liiU 
Ul<) 
U14 
1219 

1210 

1217 

1220 
1221 
122K! 
122^ 
lid<:4 
122a 
U2o 
122/ 
12<iet 
12il 
12d<! 
12JJ 
12d4 

12da 
1239 
1237 
124<l 

1241 
U4^ 
1240 
1244 

124;) 

124b 
124/ 

i2:><i 
I2di 

1252 
1293 
12S4 
1233 
1290 
129/ 



mrll, 
MlilA, 



WMIIB, 
N.tl4, 



N>-II3| 



i>tnl3A» 



t\-tl)d, 



N>n7, 

^'lIOi 



KNUl, 
KNU4* 



UdtaSCXATCnit 


FXtt* 


ObisSCKATClM 


t-xtt* 


UBiiSCHATCHP 


FrtEt* 


UOtaSCKATCrlW 


FREE* 


UbisSCNATCHS 


FHEE* 


Db, iiCKATLhI <■ ISHL] SCKATCHi 


FREE* 


ua> bCf<ArC'iS:s(Sfil.J (t)(TJ3Ct<ATCHi> 


FREE* 


Ubi SCHArCnKiaiShUJ (tXTJSCKATCHH 


FREE* 


Db, SCHATCHPtalSrtL] tEXTlSCKATChP 


FREE* 


Ub, S>CHArCnNt>(SnL] tEXT]SCi«ATChN 


FREE* 


Db, SCKATCHhlaCSntl IfcXTlSCwATCMH 


FREE* 


Ubi i>Cl>Sb(12binni 


FREE* 


NO UPtKATION 


FRtt* 


NO OPbKATION 


FREE* 


bb, SCtB3CCl2Bir)Ml4 


FREE* 


Ub, TEMPI'SCNATCHN 


FREE* 


UO, &CKAfC>1(*»«TeilP 


FREE* 


uc, TtrtPJ'SCRATCMP 


FREE* 


Ob, SCHATCHNJ«TtnP 


FRtt* 


It), TE(iPi*SCMATCHK 


FREE* 


Ob, SCKATCtiPi'TEhP 


FREE* 


oa, TdMPI'SCRATCHS 


FREE* 


Ub, SCNATtrtHJarttlP 


FRtt* 


Ob. TtfiP««SCt<ATCrtT 


FREE* 


bb, SCHAlCHbX-TfciiP 


FREE* 


00, SC(<ATCrlTta(0] 


FREE* 


Ob, iiCNATCHPtBC4] 


FREE* 


Ob, 3CKATCHPta(SML]SCKlATChP 


FREE* 


UU, 6LKATCHN:s|SnC] lEKT] SCRATCHN 


FKEE* 


Ob, bCWArCMMIatSnl.] (ExTISCHATChm 


FREE* 


Ob, SCl>SCCl2bITJni 


FREE* 


Ob, SCRATCr|Pia(SMK] [ExTISCHaTCHP 


FREE* 


NO OPt«ATiON 


FKIifc* 


NO OPERATION 


FREE* 


NO OPtt^AflOiNi 


FREE* 


Ob;aaCHATCnPll2liir]K3777*l 


FREE* 


Obi ii(;KATCH»i>aSCKATCHiill2bIT] [EXT] 


FREE* 


Ob, SCNATCM»itaSCKATCHii(12bIT) tdXT] 


FREE* 


Ob, SCRATChPtatd) 


FREE* 


NO OPbHAriON 


FREE* 


NO OPEKATIOi^ 


FREE* 


Ob, SCiaSC(12bIT)M 


FREE* 


Ob, SCxcATCHniaCSrlHllSCRATCHM 


FREE* 


NO OPEKATIOn 


FREE* 


NO OPERATION 


FR6E* 


ObiB»CRArCrtP{12itXT]Ka7/7 


FREE* 


OB, SCMATCrtPlatia] 


FREE* 


NO OPtrtAriON 


FREE* 


NO OPfeNATION 


FREE* 



IF OP, RNO U244) 

IF TEnPZbRU, KNO (I24U) 

IF MOVE OK, Nnl4 (1215) 

IF NORNEO, NhI6 (1237] 

IF NOT bP, MH13 (1232) 

IF NORMEU, trillb (1213} 
TEST OVFuO 



00 TO, NnllA lUitf4] 

TEST OyFLO 

bO TO, NMlb (1237) 



TEST OVFtO 

IF NOT EP, NMIS (1231) 



bO TO, NNIl (l2itflJ 

ao TO, NMIl (12l»l) 

IF NORMEO, Niil3A (1236) 

TEST OVFLO 

GU TO, NnI3 (1232) 

TEST OVFtO 

IF FORtflDOEN, NMiS (12&U) 

IF EP, Nnl7 (1247) 

IF TEhPSKN, RNUl (1254} 



IF TEMPZERO, RNU4 (129S) 

IF OP, NI1I7 (1247) 

IF FORblOOEN, OVRbC (14»S) 

RETURN 



TEST OVFLO 

RETURN 

60 TO, HHOZ (1243) 

IP 0P> NHI7 (1247) 

IF TEMPZERO, Nni7 (1247) 

60 TO, NMIt (1201) 
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126itl 
12bl 
1262 
1263 
1264 
1263 
1266 
126/ 
127iO 
1271 
1272 
1273 
1274 
1273 
1276 

1277 
130^ 

1301 
13(t2 
1303 
13U4 
1300 
1306 
13B7 
1310 
1311 
1312 
1313 



1314 
1316 
1316 
1317 
1320 
1321 
1322 
1323 
1324 
1329 
1326 
1327 
1330 
1331 
1332 



/PAUE 19 
/SObROUT 
/SC CUNT 
SnR, 

SHRlD, 



SNRIA, 
SHRl, 

SHR2, 

Rwh, 



Rxihl, 



iNE'-SHlFr bCRATCH RI6HT PER SC. 
AINS 2'S COnPLtflENT OF NUH6ER OF 

Ob, scosc 

Ob, SCiaaC[l2bIT]K14 

NO OPERATION 

06, SCt-SC(l2blT]Mi4 

NO OPERATION 

Ob, SCtaSC(12bn]ni4 

Db, SCi>SC[l2SlTlKl 

Ob, SCRATCHHlallSHRJSCRATCHH 

06, SCRATCHNialiSHR] lEXT] SCR ATCmN 

Ob, SC>- - IC>iPtai;SHR} (EXTISCRATCHH 

NO OPEKaIION 

05, SCMATCHPtallSHR] (EXT) 9CKATCMP 
Db, SCRATCHRia|.SHR] (bXTl SCRATCHR 
Ob, SCRATCiiSialiSHR] (EXT] SCRATCHS 
Ob, SCHATCHTlaliSHR] (EXT) SCRATCHT 
NO OP&RATIOn 

Dd, TEMPt'SCRATCHN 

UH, TEHPiaSCRATCHS 

Ob, SCRATCHTiaTEHP 

Ob, TEnPl'SCRATCrlR 

Ob, SCRATCHStafEnP 

06, TEHPiasCRATCHP 
OS, SCRATCHRiaTEMP 
Db, TEHPI'SCRATCHN 
Obf SCKAfCHPtaTEHP 
Ob, TEMPtaSCRATCHH 
Ob, SCRATCHNlaTErtP 

Ob, SCRATCHMlaCslUNlSCRATCHn 



USE NORU HOVE 
SHIFTS ON ENTRY 
FREE* 
FREE* 
FREE" 
FREE* 
FREE* 
FREE* 
FREE* 
FREE* 
FREE* 
FREE* 
FREE* 
FREE* 
FREE* 
FREE 
FRE?;* 
FRtt* 
FREE* 
FREE* 
FREE* 
FREE* 
FREE* 
FREE* 
FREE* 
FREE* 
FREE* 
FREE* 
FREE* 
FREE* 



/SUbROUTINb— EkCHANSE SCRATCH AND TEHP 
EST, 00, TE(lP»"SCRAirCMM 

SCRATCHMlaTtrtPl 

TEHPllaTtHP 

TEHPI'SCRATCHP 

SCRATCHPlaTEHP3 

TEHP3t»TEHP 

TEliPMSCHATCHR 

8CRATCHRlaTEMP4 

TEHP4»aTEHP 

TEHPiaSCRATCHS 

SCRATCHSI-TEMPa 

TEHPSI«TE«I» 
ESTlr 06* TEHPt'SCRATCHN 

SCRATCHN»aTEMP2 

TEnP2«"TtHP 



06, 
06, 
Db, 
OB, 
U6, 
OS, 
OB, 
DB, 
06, 
06, 
OB, 
OB, 
DB» 
DB, 
06, 



FRACTIONS. 

FREE* 
FREE" 
FREE* 
FREE* 
FREE* 
FREE* 
FREE* 
FREE* 
FREE* 
FREE* 
FREE* 
FREE* 
FREE* 
FREE* 
FREE* 



IF POSSIBLE. 
, 9 AT EXIT 



IF EXPFLf SHRIA (1264) 

RETURN 

IF EXPFL* RMH (1300) 



IF EP, SHR2 (1273) 
IF EXPFL, SnRl 11266) 
RETURN 



IF EXPFL, 5HR1 112661 

RETURN 

IF NOT EP, KMHl (1310) 



SO TO, SHRIB (1261) 



IF NOT EP, tSTl (1330) 



RETURN 
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10 






/SUoKUUTlNt— liJVIi F«C FRACTION TO SCMATCH 


XiAi 


f-ros. 


UO. 


Tfc«PI»FAC»l 


lAi* 


prosi, 


U0f 


SCKATCHMiaJlEriP 


Ud3 




UOi 


bCNAUHTI«(«l] 


14.10 




Ub, 


TtiiP»»FACP 


liif 




UD> 


SCMATCHPisTbilP 


l.)4id 




Ud, 


TtnP:"FACi< 


li*l 




Ub, 


SCKATCilrttaTtinP 


U4^ 




i>b> 


TfchPJ«FACS 


1J4J 




Dd, 


5CKATCr(Sl"TtrtP 


1444 


F ru&k* 


Udf 


TtnPt-FAC^ 


1449 




Ubf 


SCNArCrtNS«TtiiP 


U4o 


)-ros4( 


Ud, 


SCHATChPi«[i0) 




in / 1 n n N n n 1 1 n t n tn^iHt scratch to ^* 


1447 


STUK, 


k)b. 


TtMPJ"5CKATCri« 


145u 


sron, 


Obr 


FACiiJ'TthP 


i4ai 




Ubr 


TEMPJ»3CH*TCrtP 


14b^ 




Ubr 


FACP:»TfcnP 


1454 




Ud> 


TtnPOiiCHATCnM 


1454 




Db> 


f ACHI"T6MP 


1453 




bdf 


lenPisiiCKATCni* 


1450 




Ub> 


eAU»J»TfenP 


145/ 


&TUF2, 


Dbi 


TbnPtasCHATCHN 


14bkl 




Obf 


FACNUrtMP 


1461 


510^4, 


Ub, 


hACNJ-TfcflP 


14b<! 




Ob, 


Tl-nP/, FACtt«(llJ 



FNtE* 
F«tt« 
F«tt* 
FHtt* 
Krtfcfc* 
FHtfc* 

Prtfefe* 

Frttt* 
F«tt« 
f-Kfet* 



IF NOT tP» FTUS4 (1446) 



MtTUNN 

GO TO, FTUSif 11444} 



FKEE» 
FrttE* 
FKtfc* 
FHfefc* 
FKtfc* 
FHtt* 
FNtE* 
FNEE* 



IF TfeMPZtRU, STUF4 (1361) 

EXTEST 

IF OP, ENO (1414) 

tXTEST 
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14^11) 
Uttl 

I4k)2 

1404 
14104 



14U3 
1411)0 
14|«7 
141d 
1411 
14U 



1414 
1414 
1415 
1410 
1417 
142itl 
1421 



1422 
1424 
1424 

1425 
1426 
1427 
144i4 
1491 
1442 
1494 
1444 
1449 



1496 
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77/ //////// //////FLO A TING POINT ARITHMETIC////////////////////////// 

• 14tf«< 

/POINTErtS TO THE AXlTHrlETIC ROUTINES 

UPAOO, Ob, TEMPI'FACrt F«<tE 

Utt, TtH>''!"F*Ct FWfeE 

ua, TEH'-''!»F*Ct F«Et« 

OBIslSHLlrACn FMEE 

0d»»TtMP2 FREE* 



FAOO, 
FMUL, 
FOIV, 
IMOL, 



GO TO, OPUUS (1414) 

GO TO, FPLUS (1422) 

GO TO, FTIHta (1472) 

60 TO, FUUO (1962) 

60 TO, INUUl (1540) 



/KtCOVEK FhOM OVEKFCOt", UStO BY FP AnO EP NMI, FAOO, FOIV 

OvhtC, Ob, Sc««S»t(UbITJM FREE* 

Ub, SCRATCNM»»lUVFrttCJ5Cf<ATCHM FREE* 

OB, 8craTChn«»(shrj iextjsckatchn free* 

Db, scRATCrtPi'tSHHj iextjscratchp free* 

Ub, 5CRATCHR»»tSMRJ teXTJSCRATCMR FREE* 

l/b, SCr<ATCHS«»[5MhJ ttXTlSCKATCHS FREE* 



TEST OVFLO 

IF NOT EP, RNO (1240) 

RETURN 



/////OPAOU— ADD FlXtO POINT FAC AND TEMP///// 

gPLUa, Dd, 8CRATCHMI»T£MP FREE* 

Ub, SCRATCHNlaSCRATCHN(12bIT]TEhP2 FREE* 

Db, SCRATCHNtaSCRATCH'1(12BIT) [EXTITEHPI FREE* 

OPLUSl, NU 0PE'<AT10N FREE* 

OPAOO0, NO OPERATION FREE* 

OPAOOl, NO OPERATION FREE* 

0PA0D2, Db, TEHPiaSCRATCHN FREE* 



////////FLOATING POINT AOO/////////// 

/FIRST TEST FOR <ERO ARGUMENT. 
FPLUS, DB, SC>aTEiiP7 

UB, SCRATCHEJaTe«P7 

Od, TENP7, SCiaSC(>1INU8]TENP6 
/NOW FIND SMALLER EXPONENT, TEST FOR OVERSMIFT 

NO OPERATION 

NO OPERATION 

NO OPERATION 

UB, SC>a (MINUS) TtNP7 

OBlaSC (MINUS) N9« 

DBIBSC(NINUS]M74 
FPLUS2, NO OPERATION 

NO OPERATION 

OB, TENPSIaFACE 
/ALIGN NUMBERS, SMALLER NUMBER IS IN SCRATtHf 
/DIFFERENCE IN EXPONENTS IS SMALL ENOUGH THAT A 
/NUHaER MILL HE IN SCRAfCH AFTER THE SHIFT, 
FA004> NO OfENATION 



FREE* 
FREE* 
FREE* 

FREE* 
FREE* 
FREE* 
FREE* 
FREE* 
FREE* 
FREE* 
FREE* 
FREE* 



SUB, FT0S2 (1444) 



TEST OVFUO 

IF MEM, UEPOS (454) 

60 TO, STOFl (195K) 



IF TEMPZERb, FADOU (1453) 

SUB, FTUS (1333) 

IF FACZERO, FAOUH (1495) 



IF OVFLO, FADDl (1457) 
IF EXPFL, FPLUSl (1462) 

IF NOT EP, FPLUS2 (1439) 



IF S6N, FADOIA (1460) 
SUB> EST (1314) 
SC CONTAINS EXP UlFF. 
NON-ZERO 



FREE* SUS» SHR (1261) 
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/ADO FKAbTIONS 



t44i0 
1441 
144,2 
144^ 
1444 
1449 

1440 
144/ 

14SJ 

14^1 
14S^ 

145J 
14d4 

14&a 

14dO 



14!>7 

140U 
1401 

140^ 
1400 
1404 

1400 
l46o 

1407 

I47vl 
1471 



147< 
1474 
1474 

1473 
1470 
1477 

190,^ 
l^Ul 

ISldd 
19li)4 



FA, 



^Ai,07> 



on, 

V6, 

Ub, 
NO 



/MOrtPiALlZt KtSOtr 
)>AUue« NO UPe)<Al 
l-AUt)!*, ua, TtM"/ 
/CLtAR SCfiATtM IF 
►ALO»A, Ub. TtMP' 
/STuHt IN tlTHtK 
I'AUOlU, Ubr bCrtAT 

Ub, KACt> 
/itr*06 IN TtMP, 
f-ACOllf iia, TbnPi 

NO OPllMAr 
7»-AC lit ^tRO UN 
FAUOt), OB, soar 

NO OPEHAT 
/Uli-lr IN tXPONtM 
/UVbNt-LOntU, i>C 
FAUOl, NO OPEKaT 
FAOOIA, Ue, TfcMP7 

OH, iiCi'T 
/ftST F0« UVtKSHi 
KPLUbl, ObiBtibl'il 

UbIaaC [<<il 
hPLuS.), NO OPEHaT 

NO OPENAT 

NO UP£r<Ar 
/olAKT ft' AOO. 
f-b, Ob, SCKAf 

/•^tcovtK Fhurt ove 

FAQ02, NO OPbNAf 
NO OPtrtAr 



&CNATCHSiiiSCNATCHa (12bIT] TbHPS 
SCRATCHRlaSCKATCMH [128IT] ttXTl TtMP4 
SCMATCHP:»SCNATCHP[12bIT] [bXTJ TtMP3 
SCMATCHNtaSCHArChNCliiblT] ltXnTC.MP2 
SCriATCH!it«SCKATCHrtll2bITj [tXfJ TtnPl 
SCJaftNPb 
UPEKATION 

• 

ION 

:aaC 

NON"Ti<APPtU t 
taUl 

MtMOHY OK I^AC, 

CHtJ«TEnP7 

aTfcMP7 

FaC r*UUOS ANSM 

aFAtM 

ION 

VENSrllFT OCCUH 

EMPO 

ION 

!> bO biti THAT 

FUAb TELLb *»l 

ION 

JaFACE 

EMP7 

FT, HOT OYPASS 

NJbj nd'i 

NOSJ '174 

ION 

ION 
UN 



FRtE* 
FREE* 
F«EE* 
FrttE* 
FUEE* 
FKEE* 
F«tE* 



FHtE* 
FKEE* 
XPONtNT ONUtKFUOW 

FHEE* 

OEPtNOlNG ON OP bOUE. 

FKEE* 

Fr<EE* 

EN. 

FHEE* 
FHEE* 

NEC), TEMP HOtOS ANSIErt. 
FrttE* 
FKEE* 

The Shift sobTHAcriON 

en AKtiUntNT LANGEN, 

FHEE* 



EXCHANGE. 



FNtE* 
FKEE* 

FKtE* 
FHEE* 
FHEE* 
FHEE* 
FHEE* 



IF NOT EP» FB (1467) 



IF OVFLO, FA002 (1470) 

a08, NMI (1177) 

IF NZSET, FaOdU (Udl) 

8U0, CUKS dill.' 

IF nin, UEPOS (4Sd) 
GO TO, STOF (1447) 

sub, FTOSl (1444) 
GO TO, FAOOa (1440) 

SOB, EST (1414) 

GO TO, FA008 (1446) 



IF EXPFL, FAOUO (1495) 

GO TO, FAOOH (1440) 

IF NOT EP, FPtOSi (1464) 



IF SGN, HAOO0 (1459) 
GO TO, FA0U4 C1446) 



brlNl>'tiCHATCHN(12bIT] TEMP2 

KFLU«. 

lOi^ 

ION 



FHEE* GO TO, FA0U7 (1444) 

FKEE* SUB, OVKEC (1409) 
FKEE* GO TO, FADUt) (1447) 



/////////FLOATING AnO FlXtO POINT FkaCT 
/MULTIPLY IS OIHEtr MULT OF SIGNtO 2'li 
/A CwKKEtTIUN FOK <4tGATIVE nUbTIPtltH. 
/oET, CrItCK FOH ZEKO FACTOK. EXTEND SI 
Fli^lES, Ob, TtMAiaTEnPl 

Ob, TeMP«a(SXGNj TEMA 

Ob, SC«aTE.^P7 
/nUUTlPLY ►KACTIONS 

NO OPEHaTION 

OblaFACS 

SCKaTCHPIbscNaTCHP (MDS) TEnP2 

Ob, TEHP7iBSCHATCliN 

OblaFACK 

SCHATCHKiBSCHATChK [riUS] TEMP4 

Ud, rEliP7taS(.NAT(;HP 

OblaFACP 



lONA. luLTIPuY////////// 

COMPLtMtNT NOMBEHS, WITH 
ENTtR mITh TEMP FLAGS 

GN or ItMPl INTO TEMP. 

FHEE* IF TEHP2EK0, FAD09A (1490) 
FHEE* IF FACZEHO, FAOO0A (149«i) 
FKEE* SOU, CLKS (1111) 



FHEE* 
FHEE* 
FKEE* 
FHEE* 

FHEE* 
FHEE* 
FHEE* 
FHEE* 



IF NOT EP, FiiUL4 (1942) 
PRESET BIT COUNT 
CSUb, nuLSA (1596) 
SOB, K2MA (lUS) 

CSUb, MUL4A (1999) 
SUB, K2N0 (1124) 
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19ld9 

lai«b 

190/ 
lOlii 
1911 
1912 
1914 

1914 

1919 

1910 
1917 
192d 
1921 



1922 
1924 
1924 
1929 
l92o 
1527 
194(9 
1941 



1942 
1944 
1944 
1949 
1940 
1947 



19410 
1941 
1942 
1944 
1944 
1949 
1946 
1947 
159ia 
1991 



/PAGE IS* 

SCRATCHSiaSCRATCHS (HOS) TEnP4 

Ob, TEMP'laSCKATCHR 

ObtafACN 

SCRATCHTiaSCOATCHT IflOSJ TEMPS 

Ob, TEMP/iaSCHATChS 

OBlaFACM 

MUHlaMi;ii1(M0Sl 
/IF MULTIPLIEN li> NEGATIVE, A CORRECTION IS 
fmul2, no 0PE)--UJN 

/NUHMALI2E (IF NoT OP), KOUnu OFF RtSULT IF 

K, NO OPEHaTION 

/ALi) tXPONENTS, TEST fiiH EXPONENT OVEKFLUh, 

UB, SC*aSCtl2e<IT)TEMP6 
FnOL4, NO OPEMATION 

NO OPERATION 

NO OPERATION 



CSU8, MUL9A (1994) 
SUB, K2ME (1121) 

CSUb, M0L6A (1594) 
SUB, R2MF (1117) 

CSUB, MUL7A (1992) 

IF FACSSN, FMUL6 (1922) 



FKEE* 
FREE* 

FREE* 

FREE* 

FREE* 

FREE* 

FREE* 
REdUlREO. 

FREE* 
NOT EP MODE. 

FKEE* SUB, NMI (1177) 



FREE ' 
FREE* 
FREE* 
FREE* 



IF UP, DPAOOl (1420) 

TEST OVFLO 

GO TO, FA009 (1447) 



/CORRECTION 
FMUL6, 



N, 



M, 



FOK NEGATIVE M0LT1PLXER--SUBTRACT 2*MULTIPLICAN0 
DB, SCRaTCMSIi'SCKATCHS (MINUS) TEMPg FREE* 
DB, SCHATCMSIiiSCRATCHS (MINUS) TEMPS FREE* 
NO OPEHATION FREE* 

OB, ^iCRATCMNlnSCRATCHR (MINUS) (EXT) TEMP4 FREE* 
Ob, SCRATCHNtirSCRATCHN (MINUS] TEMP2 FHEE* 
OB, SCKAfCMMtiiSCRATCHMlMlNUS] (Exn TEMPI FREE* 
OB, SCRATCMPmSCRATCHP (MINUS) (EXTJTtMPd FREE* 
OB, SCRATCHNii'SCRAtCMN (MINUS) [EXT1TENP2 FREE* 



SUB, N 
SUB, N 
60 TO, 
IF EP, 

RETURN 



(1929) 
(1929) 
R (1919) 
M (19S») 



SO TO, P (1927) 



/MULTIPLY FRACTIONS — OP uK FP 
FMUL4, DBtaFACN 

SCRATCHPtasCRATCHP (MDS) TEMP2 

OB, TEHP7taSCRATCMN 

OBlaFACM 

SCNATCMRiaSCRATCHR (MDS) 

NO OPERATION 



FREE* 
FREE* 

rsEjl* 

FREE* 
FREE* 
FREE* 



PRESET BIT COUNT 
CSUB, MUL4A (1996) 
SUB, R2HA (1129) 

CSUB, MUt.4A (1999) 
80 TO, FMUL2 (1914) 



/////////////////»ISNeO INTEGER MULTIPLY— OP MODE ONUY/////////// 

IMULl, 08, TEMAJalEHPl FREE* 

08, TENPta[Sl(iN)TeMA FREE* 

NO OPERATION FREE* 

OBlaFACM FREE* 

SCRATCMNiaSCRATCMN (MDS) TE«P2 FREE* 

OBlaSCRATCHN FREE* 

OBlaFACN FREE* 

SCRATCMNlaSCRATCMN (HDS) TEHP8 FREE* 

DB, SCAATCHM|iiSCRATCHM(9HfO (EXT) FREE* 

DB, SCKATCHN|nSCRATCHN[SHR) (EXT) FREE* 



If TEMP2ER0, FAU09A (1490) 

IF FACZERO, FA009A (1490) 

SUB, CIRB (lUU 

PRESET BIT COUNT 

CSUB, IHUL2 (1960) 

PRESET BIT COUNT 

TEST OVFLO 

CSUB, IMUL2 (1960) 

60 TO, FMUL2 (1914) 
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la&ij 


PUL7Af 


laso 


MUL6A, 


1384 


nuL5A> 


1353 


nuU4*« 


13S0 


nULJAf 


159/ 




156d 


iiUL2. 


1301 





/MULTIPLY SUttNUUTlNtS 

SCHAtCHTtaSCNATCflT (noS) (EXT) TenP5 
SCHATCHSI'SCHATChS (IQSI (liKT) TeNP4 
SLnAlCHHt«SCKATCn*(lMua) lEXT)TEt(P<> 
itCNATCMPIaSCKATCrtftnoa] tEXT)TENP2 
SCNATCnNiaSCKATCrlNlnuS] lEXT) TEMPI 
SCRATCHn|aSCI<ATCHH(H031 (CXTI TEMP 

NU OPbf^AlION 
SCNArCHMlBSChATCdnCnu*) \.t*tl TEhPl 

//////////t-LOATl^ii Ahi) Fixtu PUlNT ulVIOt////////// „„ 

/ihIM LINK MOLDS PAC SlUN .T ENTHY. CHECK Flt*»T POR ZtrtO OIVISOH 
/CStT OlVIfcRU ^LA6 AMJ tXlT)» IF IN FP 0« EP HOOE, HAKE SU«E 
/DIVI60H NORHtO — IF NOT, Oil ITJ TdtN CHECK FOH lERO OIVIDEHO CANS 
/ALWtADY IN FAt). *0i< FKACTIUN SIBNS AXO HAKE SItfN OF TE^A 
/tgUAL TO SlbN OF .*t60LT. StrXlNi. uHil At "Fitl^l" 
/FORCES CuRRtCT FIRST tllVIUt OPERATIOmi SINCE HANONARC 
/tXAHlNbS DtfU TO DETfeRillNE «tHAT TO 00. THt OlVIOE IS A nON- 
/rttSTORlNG UIvIOE OF A SIUNED DIVISOR AMO A POSITIVE OIVIOENO, 



FREE* 




FREE* 




FREE* 




FREE* 




FREE* 




FREE* 


RETURN 


FREE* 


TEST OVFLO 


FREE* 


«ETO«N 



136^ 


hiiUO, 


130d 




1504 




1363 




156b 




1367 




137d 


FvlUOSf 


1371 




137ii 




157i 


FUUUl, 


1374 




1S73 




lJ7o 




13/7 




lOkit; 




lOKIl 




1019 <! 




loud 




10CI4 




ieti5 






/hu»t 


ibtfo 




lou/ 




loio 




1011 




lou 




lou 




1014 


FUIV2. 


1613 




1016 




101/ 




lo2J 






/i>ttttAT 


1021 


F0lV3> 


1622 


FOIVtf. 


1620 


F0IVS» 



U6f IbnAtalShM] (txn 

oi, scHArCrt»>iaiiai 

U6, iCRArCdTlaCdJ 
{iti, SCIaTtnP6 
NO OPERATION 
Ub, TENPOlaSC 
Ubi TtMPiaFACE 
Uti, SCtaTtiP 
i/Of TEHP/laTtrtPl 
ua, TEHAlaTtnAtUHITl TEMPI 
UbiaKI 

SCRATCnTiaSCRATCHT (HDSl 
nuniaub 

SCRATCHttaiCRATwlT [H0»1 
HUNiaUe 

SCRATCHStaSCHATCHStnoSJTEHPb 
HOPtaUrt 

SCRATCHRtascRATCHR InuSl TenP4 
HUKlaOo 

SCRATChPI'SChaTCHP IHOSJ TtHPA 
diuUTIENl I<tTO SCRATCH 
SCHATCHSiajb 
UDi SCRArCHTlBltf] 

TtHP«anaR 

SCRArCHRIaTErtP 

TErlPiartdlP 

SCKATCHPiaTEHP 
Ud# TEHPiartdlH 
Ob> SCHAtCrlHiaTEHP 
Obi TEnPlaiUh 
UblaTEHA 

Ddf SCRATCHNlaTEHP 
IVE UUOTIb'VT AT THIS POINT INDICATES 
NO OPERATION 
NO OPERATION 
Ob« SCiaSCtnlNUS) TEMPO 



Oor 
Ud, 
Ubf 



FRbE IF TEHPZERO* Fi)lV4 (1630) 

FREE IF OP, FUU02 11370} 

FREE IF NORntO, FOUOii (1370) 

FREE* sua, EST (1914) 

FREE* sua, NHI (1177) 

FREb* SUB, EST (1A14) 

FREE* IF FACZERO, CLRFAC ditSe} 

FREE* sua, FTOS (1343} 

FREE* IF FACS6N, FOIYl (1624) 

FREE* PRESET BIT COUNT 

FREE* IF NOT EP» FOIVlB (1632) 

FREE* CSUB. 0IV6A (1661) 

FRcE* PRESET blT COUNT 

FREE* CSUb, 0IV6A (1661) 

FREE* PRESET blT COUNT 

FREE* Caua, OtVSA (1062) 

FREE* PRESET BIT COUNT 

FRbE* CSUa, 0IV4A (1663) 

FRcE* PRESET BIT COUNT 

FREE* CSUb, 0IV3A (1664) 

FREE* 
FREE* 
FREE* 
FREE* 
FREE* 
FREb* 
FREE* 
FREE* 
FREE* 
FKEE* 

FREE* IF TEHPSSN, FUlV4 (1644) 
UlVlUb UVERFL04. 

FREE* IF S6N, FOIva (1826) 

FREE* SUB, NNI 11177) 

FREE* 60 TO, FHUL4 (1517) 
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1624 
1623 



1026 
1627 



lb3<a 
1031 



1632 
163.) 
1034 
1033 
1630 
163/ 
164«l 
1641 
1642 
1643 



1644 
1643 
1646 
1647 
16SM 
1651 
1652 
1693 

1654 
1035 



1656 
1657 
166b 



1661 
1662 
1663 
1664 
1665 



/PAiib 21 

/COHPLEHbNT SCRATCH IF FAC IS NE6ATlVb TO MAK«- OIVIDEND *».»AYS P05, 
FOIVI, NO OPERATION ""• SUB, COUPS (1194) 

NO OPbRAriON 



FREE* 60 TO, FUUOl (l»/3) 



/CUrtPLEHENT RbSULT IF TEHA NEUATIVE, 
F0IV6, NU OPERATION 
NO OPERATIOM 



FREE* 
FREE* 



/JIVISOR IS ZENO. StT "UlVIUb bY ZbRO" FtAU, fcXIT. 
^Uive, NO OPbRATION fjJEE* 

NO OPERATION FKbb* 



fOO 24>bIT OIVIOC 

FUIVIB, SCRATCH'':*SCRATChPCH0S)TEhP3 

nuniaub 

SChATCMPiaiCHATCrtP (H03J TbHP3 

nuNtaOb 
SCRATCHPIa3CHATCHP(MDSlTEMP3 

SCRATCHPiaSCRATCHP [HOS] TEMP3 

0b|a(SHR10a 

SCHATCHPlatSMR) IbXTl 

UbialSHRlUa 

Ub, SCHATCHPia(3HR] lEXTlSCHATCHP 



FREE* 

FREE* 

FREE* 

FREE 

FREE* 

FREE* 

FREE* 

FRbK* 

FREE* 

FREb* 



SUB, COMPS (1133) 
60 TO, FOIV0 (1622) 



SET OlVb 

CO TO, EXSTRT (1B6H) 



CSUB, 0IV9A (1664) 
PRESET BIT COUNT 
CSUB, 0IV3A (1664) 

SUB, 0IV3A (1664) 
SUB, DIV3A (1664) 



SO TO, FUIV2 (1614) 



/Overflow uccureo. 

/op mooei overflor is by an unknorn amount, set op ovflo bit, 

/FP, bP M0DE5I OVERFLO- bY ONLY ONE BIT, SINCE OIVISOR IS FORCED 

/TO bb NORHALIZEI) BEFORE THE DIVIDE. RtCOVbR, HbSULTiNt, 

/ANSWER IS CORRECT, 

FUIV4, NO OPERATION "EE* 

F0IV12, 0B»aK3/77*l ^^^E* 

NO OPERATION FREE* 

NO OPbRATION =2"* 

FUIVII, UBIaR3777*l ^""* 

NO OPERATION .„ r* 

NO OPERATION f"tE* 

NO OPERATION !2!^* 
/OVfcRFLON SPEClAt CA8E--AN8RER IS EXACTLY 6BB0 BBBB. 

FOIVSC, NO OPERATION FREE* 

NO OPERATION FREE* 

/AN AOOITION NAS FORCED AT FDIVU OR F0IV12 THAT RILL ALWAYS 
/OVERFLOR, IN ORDER TO SET OP OVERFLOU BIT 

"IV19, NO OPERATION F-EE. ^^^^ „^^^„ 

NO OPERATION F-'EE* 60 TO, F0IV3 (1621) 

/DIVIDE SUBROUTINES 

0IV6A, SCRATCMS»"8CRATCI1S(HD8)IEXTJTEMP9 FREE* 

OIVSA, 8CR*TCMRI«SCRATCHRIM08JUXT1TEMP4 FREE* 

DIV4A 8CR»TCHP«««CRATCMP{«D8JtEXTlTEMPa FREE* 

01V3A, SCRATCHNiaSCRATCMNCMOS) tEXTJTEMP2 FREE* 

SCRATCHMiaSCRATCHMCMULSTl tEXT) TEMPI FREE* RETURN 



IF SGN, FUIVII (1690) 

IF UP, F0IV19 (1656) 

SUB, OVREC (1405) 

60 TO, FDIVS (1623) 

IF OP, FD1V13 (1656) 

IF FORBIDDEN, FUlVSC (1654) 

SUB, COMPS (1193) 

6b TO, F0IV12 (1649) 

SUB, NMIB (1250) 
GO TO, FDIVS (1623) 
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17^4 
l/ub 
171^ 

l/ll 

1/10 
1/14 
l/la 
l/lo 



/MAlNTtNANLE PIrilMARe 

/lUT 699« GtTS VOU HEi^t VIA LOCATIUN 17 

*l/l«K) 

/VtKIhY THAT CUiSTanTs AHt CUrtHtCT 

/ 

/•//7/7 

MAlNTl, Ud, FACe«"1l 

Uttla lu) 
/■k'idUul 

Ub, FHC, rtMHi:»Ki 
/»7777«) 

Db, PACiltana 

/«i«i4eici2 

/«7777J 

Ub, KACNis^d 

/■uiduej 

Ub, OPAI}i]| TtHP3l>N3 
/■777/2 

iiO, FACPtaib 
/atfrik)14 

Ub, AP1P» T6WP4I«M4 
/•7/7t>4 

Ub, PACKI«114 
/■tfiStfid^ 

i)0, TenAr TtHPaiaK^Mud 
/a/77Sl 

UD, FAC:iiai127 
/aud777 

Ub, TfcnP6, SCI"Kd77/ 
/a777dd 

Ub, dCHATCHtia^Jd 
/a7/7(fla 

Ub| TtlP7f bHtan7d 



Ft*efc 
FHfet 
FKtE 
FHfet 
F«tfc 
FrttE 
FKte 
FMEfc 
FHfcfc 
FREE 
FHtE 
F«tt 
FNEE 
FMEE 
FMbE 



/XEVlSIUN NunbEri POft This MICRO CODE, 

/The HEVISION NiJibEH Ii> A TMO OISIT NUHbER ANO U&E8 THE FULtOHlNtt 

/i:Ur«VtNSIUN TAttl.£ 

/ UlUlT Hvli^dtft In 06 OldlT NUHbEM IN 00 



// 
// 
// 
// 
// 



4 

K2 

Ml 



171/ 
17211 



////HtV MUhbtN I^ LUCATIUMS VnSD AHU VCSd 

vnbb, bHla(«l 
VLSb> OatB(01 
/SUdNOUriNb FTUS "ILL HOVE FAC TO SCRATCH 



b 


H2 
H» 


7 

b 

d 


ntt 
M7i 




FREE 
FREE 



SUSf FT08 U943i 



1721 



/■B 



udtaSCRATWHT 



FREE 



/iibbRUUTlNE EST MlLL tXCHANlit 8CRATCHH-S MlTH TEHPl-a 



SUdf EST (1014) 



172<! 
1720 
1724 
1729 
1724 
1727 
179<tf 
1741 
1732 
1/dO 
1734 

1709 
1730 
1737 

I74d 
1741 
1742 
1743 
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/PAttE 23 

/CHECK NECISTERS FOR CORRECT VALUES, 
/■ivbbtfl 



/ai«ljtfU2 
/•7779d 

/■Ui«ltftf3 

/■i«iaui4 

/■i»20«« 
/■83777 
1*11771 
fit^lll 
/>7770S 
/■7779(» 



OtttaFPC 

OblBXd 

bBMdR 

bbtaUPAOO 

OHiaAP' ■> 

OaiaTEMA 

uaiasc 

OblaFACE 
OBIaTEnPS 
DbtaTEHP/ 
uataSCRATCHE 



/CHECK ThE AOD FdRCTXON 
/d3777*77772aB377l 

Udtai)C(«]TEnP3 
/«)2)t0e400tfl4^1ait2dl9 

0BI«SCRATCHSt«]K14«l 
/7777«« (i2BITSl 2«lad08ill 

DB|aXeCl2SIT)TEHPl^l 

/CHECK CR3R] 
/7779eae7779 

gBtaCR3RlSr.RATCHE 
/d7779«u3777«13774 IR3RJa4l377 

DB|aOB(R3R)SC 
/0 TO SCRATCHE 

OB, SCRATCHEla(i}] 
/CHECK THAT SCmaTCHE IS d 

OB, 8CHATCHEMtR3R) SCRATCHE 



FREE 
FREE 
FREE 
FREE 
FREE 
FREE 
FRfet 
FREE 
FREE 
FREE 
FREE 

FREE 
FREE 
FREE 

FREE 
FREE 

FREE 
FREE 
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1744 
174!> 

1/40 

174/ 

I73id 

1761 

17S8 
1754 

1/94 
1799 



/Page 24 

/ADORES* f«ULTlPLXCATION 
/TIDIES 2 (A«0)X2 

0§P •CNArCHl<iaKd//74'l 
/(4itf0tf«14)*8a|iade 

Oil TeHPI"9CNATCHH(2*lK14 

/TlnES 3 

/ie03e*4ajeiit 

OB, TEMPllaCd*]TEnP 

/TIMES 6 
/8006ii)*6 ■ 2tf69i 

06, FACrtl«t0*lTEnPl 

/NSK TO CHECK nSd OF A00RE9S CAkCULATIUN 
/2ld66e ■ CRSRI ■ a2»66 

on, FACHta(R3R]FACl1 



FKEE 
FrtEE 

FHEE 

FREE 

FREE 



1790 



/CHECK AttlLXTV TO 1ASK SZTS, ROTATE AND AOO 

/leeee ♦ 2ei8 aUiia (Rsrj aaute 

OB, TENAI«TEHP<lld>fetR4R]TEMA FREE 

/AOO THE RE90l.T» OR IN THE "OR" STATEMENT BITS, PUT IN BITS 9-11 

U9» PPCI'IRJRJFPC FREE 

OdlB|09eiFPC<ll9» Fi^EE 

/CHECK SUBTRACT iNlNUt) 
/A ♦ HOT • ♦ CARRY • RESULT 
/a MINUS « • S 

0BI«(MINJS1 f^^^ 

OBt«SCRATCHT(NXNUS)Ml ^^REE 

yOVERFLON ilCCOVERV 

/SET SION BIT > COMPL£HENT. REPLACE SIGN BIT AND ALL OTHER BITS 

/SHIFTED RI6HT 

/SBOS (OVERFLOn RECOVER) > 9Bid 

OBlvlOVFRCClFACH FREE 



//CHECK SHUT LEFT tl8 6XT8J 

/8B00«1 SHk • 4Ba8 

1797 0B» •CRATCMTlaISHL)K2a00«l 

/ saaaB ♦ BrT in limh 

176d OB, tCRATCHTMlfXT] ISHLISCRATCHT 

/ ■aeii 

17M OB, BCRATCHTIXEXT] tSHLlSCRATCHT 

/ ■tfB28 

1/6^ OB, SCNATCHTiaCEXT] tSHLJSCRATCHT 



FREE 
FREE 

FREE 
FREE 
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/DATA BREAK TES'' 

/OEPOSIT ALL t'S XN LOCATION t9 

/nOTEI SUBROUTINE "EXSTl" REQUIRES APTP BE 1 LESS THAN 

//LOCATION MHERE BREAK IS TO OCCL.t. 



17Sd DBisiuaiTim 

/DEPOSIT ALL B IN LOCATION 7777 

/SET APTP TO 7770 
1704 OB, APTPIfCUBXriNl 

1799 OBf APTP»«APTPU2BITJMI 

1700 DBlvlal 

/TEST fXELD LOCATION, TEHPstaaSB AT START, 
1767 OB, FXELDlaTEHP 

177a OBIbCB) 

1771 DBMFIELO 

/LEAVE ROUTINE NZTH INTERRUPT 
1778 NO OPERATION 

1774 NO OPERATION 

i;^74 NO OPERATION 



FREE SUBf EXSTl (169) 



FREE 
FREE 
FREE 



FREE 
FREE 
FREE 



FREE 
FREE 
FREE 



SUB» EXSrt (169) 



60 TO* FLAG (1) 



B 
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